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/■STUFFY night in the narrow confines of the 
^ J-\ "sleeper," then — oh, boy! — the dash for the 
I washroom and the cool, clean suit of Topkis 
Athletic Underwear. 

Topkis? Yes, sir! Topkis — with its loose- 
cut lines, its featherweight nainsook that rests 
ever so lightly on your shoulders and barely 
touches you elsewhere. 

Topkis — that is made with the care and stitch- 
strength of the individually hand-tailored gar- 
ment. Topkis — that sells at the most reasonable 
prices! Yes, actually. Unions at $1.65, also 
shirts-and-drawers at $1.00 the garment. At 
the low Topkis price, you'll want to buy a 
half-dozen suits at a time. Look for the red- 
diamond label. 

TOPKIS BROTHERS COMPANY 

WILMINGTON, DEL. 
General Sales Offices, 350 Broudway, New York City 
Also Maters of Women' s, Children's and Boys' Athletic Underwear 





Athletic Underwear 
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Dance to the music of famous bands 
and orchestras— on the Victrola 

The very latest and most tuneful dance numbers, played by 
musicians who are past masters in the art of delighting dance 
lovers. All the dash and sparkle and rhythm that make dance 
music so entrancing. And always ready on the Victrola 

Hear the newest dance music at any Victor dealer's. Vic- 
trolas $25 to $1500. New Victor Records demonstrated at all 
dealers* on the 1st of each month. 

Victor Talking Machine Company 

Camden, New Jersey 
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AVOIDING 
MISTAKES 

MEANS SAVING 
MONEY. 

GET VOL. 5 
—QUICK 

Your name on a 
post-card will do. 

When Every- 
body is Urg- 
ing You to 
Build Now," 

now is the time of times to BUILD RIGHT. 

We manufacture Cypress lumber — and are 
proud of that fact. BUT — we don't want 
you to use Cypress except where Cypress, 
"The Wood Eternal" is best for you. 

PROBABLY THE BEST THING FOR YOU TO DO 

is to write us for a copy of Volume 5 of the 
internationally famous Cypress Pocket 
Library. AND PROBABLY YOU WOULD 
BETTER "DO IT NOW." 

You might as well ask for Vol. 5, and at the 
same time ask for Vol. 1, which contains a 
full list of the 40 odd volumes in this Library 
(which has become a sort of American Lum- 
ber Classic) and which also contains the una- 
bridged U. S. Govt. Rept. on "The Wood 
Eternal" — what it is, and why you need it- 
and with some ideas as to why you have to 
insist on it to get it — also why it is so well 
worth insisting on. (That's the only way to 
get anything worth while — isn't it?) 

Let our ALL-ROUND HELPS DEPARTMENT help YOU MURE. Our entire resources are at 
your service with Reliable Counsel. 

Southern Cypress Manufacturers' Association 

1249 Hibernu Bank Bide, New Orleau, La., or 1249 Heard National Bank Bide. Jacksonville Fla. 

Insist on TRADE-MARKED Cypress at your local lumber dealer's. If he hasn't it, LET US A'.VOII' 
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Bared to la 




Face of Death 



The Whole Wonderful Story of the 
Gripping Heroism and Bravery 
of our Soldiers in France as Told 
by Themselves in the Stars and 
Stripes, the Official Newspaper of 
the A. E. F. All of the 71 Over- 
seas Issues, Now Bound in One 
De-Luxe Volume, Form a Price- 
less Souvenir of the Great War 



ARE YO 
DEAD GEO 




NO, BUT IT BLEW ) 
EVERY COOTIE STIFF. 
THEY ALL GOT. — J 
SHELL SHOCK!/ 




THE 



EXPLOSION. 



One of the famous serifs of cartoons by Walgren, drawn at the front, which appeared 
each week in the amazing war newspaper of the A. K. Jf\, " The Stars and Stripes'^, 



HERE is the most remarkable human 
document that has come out of the 
world war. Here is a living, breath- 
ing record of the lives of two million men in 
war — written by the men themselves as they 
fought through the devastated wastes of 
France. Every page of this amazing record 
breathes of the flaming courage and spirit of 
men who dared to laugh in the face of death. 

Nowhere else in the world will you find a 
written history comparable to the vivid, 
realistic, day-by-day account of our soldiers 
in France as set down in the overseas 
Stars and Stripes, the newspaper our 
soldiers wrote and published over there 
in the thick of the fight. In no other 
war has such a record been kept, for 
the Stars and Stripes constitutes the 
whole story of the war as the dough- 
boys themselves saw it first-hand in 
all its hardship, grimness, and tragedy. 
In this remarkable newspaper appeared 
pictures drawn by soldiers who lay in 
shell holes, crouching as the crashing 
explosions of shells spattered them 
with mud and then peeped over the top to 
sketch what they saw. Stories of charges 
through the death-haunted mists of No Man's 
Land were scrawled on dirty scraps of paper 
by men who laid aside their guns to tell of the 
stirring things they had witnessed. I'oems 
that were epics of the humor and pathos of 
the doughboy's life were written in the gloom 
of damp and dismal dugouts — some of them 
by men who lived only a few short hours 
after. 



The Most Amazing Chronicle 
of Its Kind Ever Written 

Such a paper is history unparalleled. It 
is more than history — it is life itself. Hut 
not the dark, dismal kind of life that you 
might imagine. For the American dough- 
boy carried a smile with him that made him 
famous among the armies of the world. This 
smile of his is reflected from every page of his 
paper. Even in the blood and pain of battle, 
the doughboy saw something that stirred his 
humor. Reading the doughboys' account of 
"his" war is the next thing to being there 
yourself. Such a record has never been kept 
before. It is a priceless document that will 
live forever to be read and reread by genera- 
tions to come — an inspiring record of the 
dauntless spirit of the American soldier in the 
greatest war of history. 



A Beautif ul, Lasting Souvenir 
of the Great War 

The Stars and Stripes is the only publica- 
tion of its kind in the history of the United 
States. It was originally intended only for 
■ distribution among the men of the A. E. F. 
in France, but its fame grew and spread and 
many copies found their way back to the 
States. These are highly treasured and jeal- 
ously held by their fortunate owners. Fab- 



AH the Overseas Issues of 
Che Starsflnd Stripes 

in One Complete Bound Volume 



Limited Edition — Reserve 
Your Copy Now 

Think of having a complete file of this historic 
newspaper — the most unique souvenir of thewarl 
You will find endless fascination in the many great 
features that an army eagerly read — VValgren's 
famous cartoons. Baldridge's drawings, the Poets' 
Column, the Letters of Henry's Pal to Henry, the 
Liars' Column, Captain Hansen's official accounts 
of the battles, skirmishes, and marches, the his- 
tories of the Divisions and Divisional insignia, etc. 

This edition of the complete file of 
the overseas Stars and Stripes — this 
unique, intimate, and human record 
of tile great war — is limited. Hun- 
dreds of reservation orders have al- 
ready been placed and more are 
pouring in each day. It is probable 
that the entire edition will be quick- 
ly subscribed. Place your order 
to-day to avoid dissapointment. 



SEND NO MONEY 



ulous prices have been paid for single issues. 

Finally there sprang up an insistent demand 
throughout the country for complete files of 
this unique, historical publication. 

To satisfy this demand al the overseas 
issues have now been 
bound into one I )e- 
Luxe Volume— with 
sturdy khaki-col- 
ored covers — richly 
embossed— a beai 
tiful lasting edi- 
tion that you wi 
treasure now and 
hand down to your 
children. The first 
issue of the Stars 
and Stripes was 
published Febru- 
ary H. 1918— the 
last, June 13, 
1919. There were 
71 issues, each 
paper consisting 
of 8 pages, 18 '5 
x 24 1 ■_• inches in 
size and every 
number appears 
in this beautiful 
bou nd vol u me. 
Each issue of 
the original 
newspaper ha? 
been reproduced, 
line for line, ex- 
actly as it was 
printed in Prance. 




Clip and mail the coupon quick! We 
will reserve a copy nf this limited edition of the over- 
seas Stars and Stripes for you and ship it to you by 
express an soon as it comes from the binders. When 
it reaches your express office, you can examine it 
thoroughly. If you decide to keep it. r-ay your 
express agent the Special Low Price of $12. Other- 
wise return it and you will not be out one penny. 

This may be your only opportunity 
to secure a complete file of this 
historic newspaper. Certainly it 
will never again be offered at this 
low price. Therefore we urge 
you to act quickly. Mailing the 
coupon puts you under no obliga- 
tion. It merely signifies your de- 
sire to see this great volume — you 
send not a penny of money — just 
the coupon. Address: 

Eames-Luckett Corporation 

Distributors A.H.F. Publishing Ass'n. 
Dept.107-6. W. Randolph St. Chicaro. HI 

■ ^ «» — -Retcryttion Coupon — Mail Today- — — — — 

Eames-Luckett Corporation 

Distributors A. E. F. Publishing Ass'n. 
Dept. 107 -64 West Randolph St., Chicago, 10. 

[Mi-.i-f i -serve for me one complete bound file 
71 issues of the overseas Stars and 
to be shipped to me as soon as it is ready, 
it arrives I shall examine it thoroughly and 
i ed I shall pay the express company $12.00. 
Otherwise. I will return it to you at your expense. 
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Make a Bigger Income 



Great 
demand 
for drafts- 
men now. Still 
' greater demand in \» ^ 
' £- + !$f$tK0f' , f prospect. War over, 
' Ss V' 4 (fgWvjf/ buildingisto be resumed 
' ~£j£ r»f 'i9F/fw a 11 d manufacturing to 
expand to meet home and 
foreign needs— which means 
plenty of good positions for 
draftsmen. Take up this paving pro- 
fession. The Chicago "Tech 1, method 
is the quickest, easiest way to become a 
draftsman in spare time while you hold 
your present position. That proved before 
you pay a penny. (See free lesson offer below.) 
Send coupon. Learn how to earn 



llfi 



$25 to $100 
aWeek or More 

at interesting work with opportunities to rise to superintendent, manager, 
or other executive positions. Let the Chicago' 'Tech ' 'engineers train you 

At least get the free lesson and information.. 



Drawing Outfit 



Easy Payments 

The fees for Chicago "Tech" courses are very moderate— and 
you can pay on easy terms. And also— you can obtain in a few 
months what it would take several years to acquire by ordinary 
methods. You can set an early start. You are soon ready to take 
a paying position and to quickly (ret back the cost of your course. 




in Draftsmanship receive a this draw- 
ing outfit— set of instruments in Cue. 
drawing board, T square, triangle*, 
scale, curve, drawing paper, pencils, 
etc., or a cash credit in case he already 
has an outfit. These instrument* are 
of the same make and size* as used by 
high salaried experts in drafting room? 
of factories, shops, railroads, etc. You 
use them while learning— then take , 
them right into your practical work. 

NOTF* Enrolled with Chicago "Tech" 
l~vlc«»y 0 u have the personal direc- 
tion or practical engineers, builders and 
architects who teach you the methods they 
use in their own work. No useless theories, 
no time waited- You are prepared t'» 
stand beside old. exr»erlenced men. Big 
advantage to learn from a staff like this— 
every man a specialist. 

Come to the College or 

TRAIN at HOME 

Wherever you are you can have thU 
Chicago "Tech" training. Complete 
instruction by mail. Exercises, lessons, 
personal direction of our experts right, 
in your own home if you cannot come 
to the college for a resident course. 
Send the Coupon and get the facts. 



FREE 



Other institutions ask you 
to pay first — and then to find 
out later how well qualified 
you are for this profession. 
We send the free lesson first 
and place you under no obli- 
gation at all. Discover your 
qualifications before you 
pay anything. And see for 
yourself just what Chicago 
"Tech" offers you in train- 
ing which will bring a 
ready market for your 
services and open oppor- 
tunities which are closed 
to the untrained man. 
The coupon will bring 
all the facts about the 
course, the small fee, 
and the easy terms. 



TEST 

LESSON 



NOW 




Mark with X the branch you are in- 
terested in — or if in doubt about which course to take, write a 
letter stating facts about yourself and asking our advice, which 
will be freely given. Mail either the coupon or the letter today 



CHICAGO TECHNICAL COLLEGE, 

731 Chicago *'Tech" Building, Chicago 

Without obligation upon me, wml your Catalog on subject in- 
dicated bHow. AUo FREE Lesson, if inquiry is on Drafting 
or Plan Reading. 

Mark X opposite work in which jou arc especially interested 

C Architectural Drafting T. Plan-Keadirc— Building 

[7 Machine Praftinc . Plan-Reading— Shop Men 

C Electrical Drafting C Estimating 

□ Structural Drafting □ Surveying 
D Sheet Metal Drafting Q Aeronautics 

□ Builders' Course D Autos and Cas Engines 

Name 

Addrsaa.... 

City Stats 

Callage or Home Study? State which 



Auto and Gas Engine Course 

All about automobile mechanism — its construc- 
tion, operation and REPAIR — taught by mall. 
You train directly under the Chicago "Tech" auto- 
mobile experts. Splendid opportunities open now. 

Learn All This in Spare Time 

All about tbe principles of the Automobile. 

All about (iasidiiio Engines. 

All about Power Plants and Transmissions. 

All about Carburetors and Fuel Supply Systems. 

All about Lubrication and Cooling. 

All about Batteries. 

All about Magneto Ignition, 

All about starting and Lighting Systems. 

AERONAUTICS 

Complete Course in Aeronautic Engineering- Every 
principle made clear. Fquips you (or eipert work. 
W/v>i4-a Send the coupon and get catalog and all 
W rite i n | orm ation now. 
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10c a day soon buys an 

Oliver Typewriter — latest model 



Before you realize it you have this splendid Oliver 
paid for. And you get to use it right away — while 
you pay. 

,To begin with,, you save $43 on the price, for we now 
sell the $100 Oliver for $57. It is our latest and best 
model, the No. 9. ,The finest product of our factories. 

We are able to make this great saving for you through 
the economies we learned during the war. We found that 
it was unnecessary to have great numbers of traveling 
salesmen and numerous expensive branch houses through 
the country. We were also able to discontinue many other 



superfluous sales methods. 




You may buy direct from us, 
via coupon. We even send the 
Oliver for five days free trial, so 
that you may act as your own 
salesman. You may use it as if it 
were your. own. You can be the 
sole judge, with no one to in- 
fluence you. 



Now 



Let us send you the Oliver for 
Free Trial. The coupon brings it. 

If you agree thai it is the finest 
typewriter, regardless of price, pay 
for it at the rate of 53 per month. 
We ask no partial payment in advance. 
You have over a year to pay. And you'll have 
the Oliver all that time. There is no need to wait 
until you have the full amount. 

If, after trying it, you wish to return it — we even refund 
the out-going transportation charges. So the trial dots not 




. Tfta OllVar Typewriter <p. n 




cost you a cent. Nor does it place you under obligations to buy. 

Our new plan has been a tremendous success. We arc selling 
more Olivers this way than ever before. Over 800,000 Olivers 
have been sold ! Oliver popularity is increasing daily. 

After August I, 1920, the price of the Oliver Typewriter will be $64. 
We are compelled to make this advance because of the increased 
cost of production. The Oliver remains the same. We will not 
lower its quality. The addition in cost insures its superiority. The 
$57 price of the Oliver has been widely advertised. We want to be 
entirely fair so we notify you in advance of the change. 

Mail the coupon for EITHER a free trial Oliver or further 
information. Be your own salesman and save $43. This is your 
great opportunity. 

Canadian Pries. S72 Until Aug. 1, 1920 

Tfie OLIVER Typewriter (pmpany* 

110A Oliver Typewriter Building, Chicago, HI. (29.02) 



This coupon brings you a Free 
Trial Oliver without your paying 
in advance. Decide yourself. 
Save S43. 

Price advances Aug. 1, 1920, to $64. 

Or this coupon brings further information. 
Check which vou wish. 



Trie OLIVER Typewriter (pmnariy 

110A Oliver Typewriter Bldg., Chicago, 111. 

— I Ship me a new Oliver Nine for five days free inspection. 
— ' If 1 keep it, I will pay S 7 at the rate of S3 per month. 
The title to remain in you until fully paid for. 

My shippinc point is . . 

This does not place me under any obligation to buy. If 1 
choose to return the Oliver. I will ship it back at your expense 
at the end of five days. 

P| Do not send a machine until I order it. Mail me your 
— book — "The High Cost of Typewriters — The Reason and 
the Remedy," your de luxe catalog and further information. 

Na me 

Street Address 

City State 

Occupation or Business 
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Popular Science Monthly 



Psychology 

Is the science which treats of the mind, its functions, 
conditions of activity, development and essential nature. 

The controlling factor in every business situation is mental, and 
science has now demonstrated and verified by exact observation that 

HEALTH, HARMONY AND PROSPERITY 

are the result of correct thinking. The Master Key is one of the 
most remarkable little books ever published concerning the 
value of this wonderful science. A copy will be mailed 
to any address without cost or obligation of any kind. 

CHARLES F. HAANEL 
258 Howard Bldg.'St. Louis. Mo. 



One Reader says, "The Master Key is too modest a title for such 
a stupendous rclevation." 
Another says, "It is the most wonderful teaching ever conceived." 
Others say: 

"I am able to extract from this system all that can be made known by the finite mind rela- 
tive to origin, evolution, destiny and the much-mooted riddle of the Universe." 

"You have led a hungry world to the threshold and placed in their hands a key with «' nich 
the understanding ones may unlock the door and enter the secret place of the most high and 
enjoy the abundance of all good to be found therein." 

"I would not exchange what I have learned for any consideration on earth." 

"The knowledge I have gained from the study of the Master Key System is beyond com- 
putation in dollars and cents." 

"I would not give the knowledge and happiness that I am deriving from it, for all the gold 
in the United States Treasury. It is priceless." 

"1 feel that money could not buy, from me, what I have learned through the study and 
practice of the Master Key." 

"The Master Key is the answer to the demand, 'Knock and it shall be opened.' All the 
world seeks this wonderful key." 

"I have found the Master Key and with it I am each dav unlocking the storehouse of 
wealth and wisdom concerning which I was heretofore in utter ignorance.' 

"The lash of circumstances and the logic of events are, more than ever, impelling men to 
think A philosophy of life having as its basis blind optimism a religion that won t work 
seven days in a week or a proposition that is not practical, appeals to the intelligent not at all 
It is results that we want, and the acid test is— will it work? The Master Key qualities. 
Intelligence rules. Thought intelligently directed automatically causes its object to manifest 
on a material plane." 

"The apparent impossibilities arc the very things that help us to realize the_ possible. We 
must go over the unbeaten 'trail of thought, across the mountain of ignorance, wade through 
the 'swamp of superstition' and cross the canyons of 'rites and ceremonies if we ever expect 
to come into the promised land of revelation.' " 

"You have synthesized I he wisdom of the Kast and the West and given it in a manner so 
logical and penetrating, that by its aid one is able to distinguish wisdom from sophistry, 
truth from delusion, spiritual expression from psychic vagaries, and the sublime operations 
of spiritual insight and intuition from deceptive visions and false revelations YOU have 
successfullv taken the mysterv out of mysticism and placed all propositions in the clear light, 

I consider you a true benefactor of the world, 
world-renowned scientist and director of the Mount Lowe 
Observatory at Pasadena, California, savs: "Its teaching is precisely in-line with the wonders 
of the most recent psychology. All persons having desks should have this book thereon, and 
it would be a fitting pocket companion." 
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In a word, it is the most complete and accu- 
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Earn Big Money. We are making this ex- 
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are collected fora few hours' work. Manyearn 
up to SK.000 a year. Get into this great game, 
now! There never was a better time! 

Finger Print Outfit Free 

Mail the coupon now for big free illustrated 
Book on Finger Prints. With it you will also 
receive details of our amazing offer of a 
Finger Print Outfit Free. The outfit is com- 
plete and contains genuine working instru- 
ments — the same as used by experts. If you 
write at once we will also include particulars 
of our special extra offer of the Pros Course 
in Secret Service Intelligence. Act quick 
while these amazing offers are still open. 
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Can You Fill This Job? 



A N official of one of the largest concerns 
** of its kind in the United States re- 
cently asked us to put him in touch with 
men capable of earning $3,000 to $15,000 
a year. His letter is typical of many 
others we receive stating how difficult it 
is to find men qualified for big jobs. 

"WTE are being called upon constantly to 
* T recommend applicants who have been 
examined and coached by us in special 
and general executive work. 

QUR success in training men and 
women, capable of qualifying for 
important executive positions, has givei; 
us a nation-wide reputation among large 
business concerns for developing employ- 
ees for positions paying $2,000 to $10,000 
a year and up. Our service has the writ- 
ten endorsement of many of America's 
leading corporation officials, bankers and 
business executives. 

""THE practical value of this service has 
been tested by men holding responsible 
positions in practically every large corpo- 
ration in this country, including 364 em- 
ployees of Armour and Company; 390 of 
the Standard Oil Company; 811 of the 
American Telephone and Telegraph Com- 
pany; 309 of the United States Steel 
Corporation; 214 of the Ford Motar Com- 
pany; 303 of Swift and Company, etc. 

XJIGH-GRADE positions are always 
seeking applicants of superior intel- 
ligence and training. By our methods we 
find employees in subordinate positions 
who have the inherent ability to direct 
responsible work, but who need only the 
proper vocational guidance and special 
training that we supply to make them 
high-priced men. For instance, we de- 
veloped a $20 a week ledger clerk into a 
$7,200 a year Auditor; a $70 a month 



shipping clerk into the Traffic Manager 
of a big rail and steamship line; a $300 a 
month accountant into a $70,000 a year 
executive; a small town station agent into 
a successful lawyer and district attorney; 
a bookkeeper into a bank executive, etc. 

ADVANCEMENTis not a difficult 
** problem for men who prepare them- 
selves for promotion thru LaSalle train- 
ing. A short period of preliminary train- 
ing by mail, under the personal direction 
of LaSalle experts, has been sufficient to 
increase the earning power of thousands 
of men from 100% to 600%. 

TF YOU are really ambitious to place 
yourself in a position of higher execu- 
tive responsibilities in line with your 
natural qualifications, and without sacri- 
ficing the best part of your life in waiting 
for bigger opportunities, write us fully 
and freely as to the kind of position it is 
your ambition to fill. We will advise yoa 
promptly how our training and service 
may be of advantage in solving your 
personal problem of advancement. We 
nave an organization of more than 1,150 
people ; fi nancial resources over $4 ,000, 000, 
and representatives in all the leading 
cities of America. Our sole business is 
to help men to better positions. 

TT WILL cost you nothing to investigate 
this opportunity, and you may find out 
some surprising possibilities about your- 
self and your future that are unknown to 
you now. Mark and mail the coupon be- 
low, indicating the kind of position for 
which you would like to qualify. We will 
send full particulars, also a free copy of 
"Ten Years' Promotion in One," a book 
that has been an inspiration to more than 
215,000 ambitious men. Send f^r your 
ccpy now. 
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Dept. 783-R Chicago, Illinois 

Send me free "Ten Year3* Promotion in One,** also catalog and particulars 
regarding course and service in the department I have marked with an X. 



□ HIGHER ACCOUNTANCY: 
Training for positions as Auditors, 
Comptrollers, Certified Public Ac- 
countants, Cost Accountants, etc. 

□ LAW: 
Training for Bar; LL. B. Degree. 

□ COMMERCIAL LAW: 
Reading, Reference and Consulta- 
tion Service fur Business Hen. 
1 BANKING AND FINANCE: 
jTraining for executive positions in 
Banks and Financial Institutions. 

□ EXPERT BOOKKEEPING: 
Training for position of Head 
Bookkeeper. 

□ BUSINESS ENGLISH: 
Training for Business Correspon- 
dents and Copy Writers. 
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TION: Training for Official, 
Managerial, Sales and Executive 
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BUSINESS LETTER WRIT- 
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Correspondents, Mail Sales Direc- 



ING: Training for positions as 
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tors, and all executive letter- 
writing positions. 

□ INDUSTRIAL MANAGEMENT 
EFFICIENCY: Training for Pro- 
duction Managers, Department 
Heads, and all those desiring train- 
ing in the 4$ factors of industrial 
efficiency. 

□ COMMERCIAL SPANISH: 
Training for positions M Foreign 



□TRAFFIC MANAGEMENT- 
FOREIGN AND DOMESTIC: 
Training for rieitions as Railroad 
and Industrial Traffic Managers, 
etc. 
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AUTO Motor Supplier. Buick Michigan -Stoddard — 
Dayton — Cadillac— Overland — E. M. P. Continental and 
Hudu Motors, all types $50 each and up. Special high ten- 
sion 2 and 4 cylinder Magnetos $9.50 each. Electric aud 
Gas Head Lamps — Cons — Carburetors — Air Compressors 
— Generators — Starters, etc Write for late catalogue. 
Address Motor Sales Dept. 14. West End, Pittsburgh, 
Pennsylvania. 

SALESM EN— Agents — Everywhere: SeU "Tankl!" 
Modern auto-ruel. Guaranteed; 100 to 200% profit. 
Every autolst interested. Exclusive territory. Tankll. 
< leveland, ( >hln. 

AUTOMOBILE Parts for all cars — 50<"; off manufac- 
turers* list price. Pistons, connecting rods, cam shafts, 
crank shafts, cylinders, axles and Rears. Our new cata- 
logue and Used Purls Bulletin now ready. Write for 
It to-day. Service and satisfaction guaranteed. Auto 
Parts Company. 410S olive street. St. Louis. Missouri. 

TIRES. Factory-to-You Prices. Exclusive represen- 
tative wanted each locality to use and sell Melltnger 
Extra Ply Tires. Guarantee Bond 8000 Miles. Sample 
sections furnished. Melllnger Tire Company. 037 Oak 
Street, Kansas City, Missouri. 

VULCANIZING auto tires Is a growing and profitable 
business. Easy to learn. Instruction book. $1. Plants 
$5(1 to tWO. Details free. Equipment Co.. 17 Canal. Cln- 
clnnatl, Ohio. _____ __ 

HYDRONIZER: Insures clean plugs, consumes car- 
bon, saves gasoline. Intensifies power and Increases speed. 
For all cars. Money back guarantee. Big profits for 
agents. Free literature. Erlestedt Manufacturing Com- 
puny. 2933 West Lake Street, Chicago. 

PATENTS— Write for Free Illustrated Guide Book 
and Evidence of Conception Blank. Send model or sketch 
and description »>f Invention for our opinion of Its patent- 
able nature. Highest references. Reasonable terms. 
Victor J Evans A- Company. lS'.l Ninth. Washington. I> C. 

INSYDE Tyres, inner armor for Automobile Tires, 
prevents punctures and doubles mileage of any tires. 
Liberal profits. Details free. American Accessories 
Co., Dept. 97-A. Cincinnati. Ohio. 

RED DEVIL Auto Polish— Brightens the way. Regu- 
lar ROc. can, 50c to introduce. Agents wanted. Red 
Devil Products. Dept. I. lannlngdale. New Vork 

CHILDREN can fix punctures with Klnsev's Electric- 
Patch. Instantaneous — Permanent — Guaranteed. Mailed, 
prepaid for dollar bill. Kinsey Patch Company, Junction, 
City. Kansas. 

PHINELO — Unexcelled Auto Body Polish. Formula. 
$1.00. A top dressing formula free, John Eberle. West 
Water, Chllllcothe. Ohio 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising. 
Popular science Monthly, 225 West 39th Street. New 
York. 

VULCANIZERS — Our circular tells how to make blow- 
out patches from used tire fabric. C. M. Anderson. Batavia, 
Illinois. 

BULL dog inner tires molded to fit your casing*. Prac- 
tically eliminates blow-outs and punctures. Doubles the 
life of your tires. Wonderful seller and repeat order getter. 
Write for particulars to-day. Agents making $5,000 to 
$10,000 a year. Eastern Auto Specialty Co.. Dept. B. 
Ctica. New York. 

SPEEDSTER — Kaclugbody — build it yourself at little 
cost. Send 4 rents for many different styles In pLtures, 
F. V ioege, Box 321. North Chicago. Illinois. 

BLUEPRINTS of connections for armatures of automo- 
bile starters, generators, and motor-generators. See ad 
unde r "Electrical." Charles Chittenden. 

TIRES at wholesale. We have the cheapest, high-grade, 
long life and reliable tires in the world. No "seconds" or 
rebuilt. Send for prices. Overton Tire Company. Oelweln, 
Iowa. 

BUILD your own garage. Blueprints, instruction, list 
of material needed. S2. Money refunded if not satisfactory. 
Al. Vlolett. 52 Park Street. Providence. Rhode Island 

TIRES— 50* o off the list price on high-grade standard 
make tires. Guaranteed tubes. Also slightly used stand- 
ard make tires at very lowest. Hpcrlul proposition to 
(toilets, 51.50 must accompany each tire ordered. We 
solicit your trial and eatisi'action guaranteed. Volcano 
Tire Company. 2132 Michigan Avenue. Chicago, llllno*. 

MATS Body Polls l— "The Best" — A Nationally adver- 
tise! and used auto body anl leather dressing; guaranteed 
not to contain any grease or oil; leaves a hard, smooth sur- 
face that sheds mud and grease like a duck shells water 
Spray It on and wipe It off— that's all. Your money back 
If It Is not exactly as we claim. A quart can enough for 
three cars. Regular price One Dollar and Fifty Cents. 
<hir special Introductory price One Dollar, special 
proposition for agents. National Sales Company. 11 42 
South Mir'ii -in Ave-uie, Chicago, Illinois. 

VOUR Spark Plugs nee'l "Protexun" to keep cores from 
bre iking and prevent fires. Fits your regular plugs. 
Write for details. Irl Hicks. Desk 10. Centralis. Missouri 

BATTERY Charging Profits $100 to $250 < "tear Monthly 
with HB Equipment. Your lighting current or engine 
operates. No expense to you. Easy payment plan lets 
outfit earn own way. Satisfaction guaranteed. Write 
Hobberta. Troy. Ohio . 

WIRELESS 



SIMPLE Wireless Telephones and now to Make 
Them. A good book for the advanced radio amateur 
on the principles, construction and use of the wireless 
telephone. Price 25 cents postpaid Book Dept.. PojTCH 
lar Science Monthly. 225 West 39th Street. New York 

"SII.VERPLATE" without electricity. Bottle "Sliver- 
plate" 35c. Roberts. 1171S Detroit Avenue. Cleveland. 
Ohio. 



FORD ACCESSORIES 



FORD Speed- Power Equipment stocked; 4 speed for- 
ward auxiliary transmissions, doubled pulling power 
Increases speed 40 or '£0%; 10 valve overhead cylinder 
head; speed carburetors; camshuit; piston rings; 
light pistons, crankshaft counter-balances: high tension 
magnetos; underslung fixtures; speed power bevel gears; 
foot accelerators; steering wheels; wire wheels; disc wheels, 
metal wheel discs; Ford fire chemical hook and ladder; 
15*-30* double universal wheelbase extension; m-2 ton 
side spring additional frame work unit: complete line lh- 
5 ton shaft-chain drive units; facing body: complete racing 
cars S500. $1750 Special. Instantaneous electric hot- 
watet heater, attachable any faucet, retail S'iO.00. Dealers 
$15. Z-Ford Speed-Power Equipment Manufacturers. 250 
West 54th Street. New York. 

FORDS run 34 miles per gallon with our 1920 car- 
buretors. Use cheapest gasoline or half kerosene. Start 
easy any weather. Increased power. Styles for all motors. 
Runs slow in high gear. Attach yourself. Big profits for 
agents. Money back guarantee, 30 days' trial. Air- 
Frlcti >n Carburetor Company, 500 Madison Avenue, 
Dayton, Ohio. 

FORDS double the mileage with Plcard Carburetors. 
Easy starting. Double the power. Satisfaction abso- 
lutely guaranteed. Free trial. Agents wanted. York 
Sales Company. Dept. PS. 151S East Jefferson Avenue. 
Detroit, Michigan. 

TIMER Brush. New wiping contact; quick starting; 
easiest running. Only 34 cents, prepaid. R. Bp. Works, 
Box 543. Riverside. California. 

SAVE-ALL Carburetor Attachment makes Fords run 
better. Gives more miles, power and speed. Free trial. 
Savall Company. 3716 North Clark Street. Chicago. 

OUR Spark Intensifler fires all four cylinders with 
cracked or worn out plugs, locates ignition troubles In- 
Btantly and makes your car start easier. Send one dollar 
for sample and liberal agents proposition. Cyntho 
Company. Bo\ 470. settle. Washington. 

FOUR Dollars Insures you for life against being kicked 
by your Ford. Write f>-day for our free booklet "Kant- 
Klck", the safety device for Fords. Easily attached. 
BufTum Tool Company. Louisiana. Missouri. 

' "SURE-HIT Timers." $4.00. Something different and 
guarantee 1 In wr ting for two yea s when used with the 
L. W. Juice Plug, 53.50. (Not a spark plug.) roth sent 
prepaid for 7.00 If not more than satisfied with FCSQltti 
we will cheerfully refund your money. Omaha Accessory 
company. LOlg Douglas street. Omaha, Nebraska. 

FOR-A-FORD Spark Plug. Exactly like Factory Equip- 
ment but with double water Jacketed pocrelaln. Developes 
more power In your engine — saves gas — and the double 
porcelain doubles the life of the plug. Guaranteed, nation- 
ally advertise ! and sold for SI. 00. Our special introductory 
price for set of four, S2.50. Sample plug, 75 cents postpiiid. 
Special proposition for agents. Universal Distributing 
Company, 1142 South Michigan Avenue, Chicago. Illinois. 



WELDING AND SOLDERING 



DON'T scrap aluminum parts. Save them, with So- 
Lumlnum. New. great "3-ln-l" welding, brazing and sol- 
dering compound, stronger than aluminum — perfect sub- 
stitute for acetylene welding — 4 time and cost. Use gaso- 
line torch or soldering iron. No (lux. Booklet 0. Sample 
bar $1.00. Used by United States Army and Navy, In- 
dorsed by British Munitions Board. So-Luminum Manu- 
f acturing Company. 1790 Broadway. New York. 

WELDING PLANTS, $25.00 to $300.00. Designed for 
all purposes. Small cash payment, balance three to six 
months. Every mechanic or shop should have one. 
Bermo Welding Co., Omaha, U. S. A. 



AVIATION 



"FORD" motored tractor biplane. You can build your 
own. We tell bow to remodel motor and include full size 
drawings of metal parts and wing curve with our plans and 
Instructions. All for $2.50. Consultation with aero- 
nautical engineer Iree to builders. Ready made parts at 
reasonable prices. Circular on request. Aviation Direct- 
ory. Lawrence. Kansas, 

COMPLETE set of drawings of the Liberty 12 Engine. 
A United States Standardized Aircraft Engine. Giving all 
views with number of pans, names of parts and weights of 
parts. Mall 51.00. Dept. E, Ocean Publishing Company. 
25 We st 42d Street. New York City. 

THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A thor- 
ough training In practical aeronautics. American School of 
Aviation. Dept. IsfB, 431 South Dearborn Street. Chicago. 

HEATH Airplane Co.'s Catalog "X" is the most complete 
booklet ever published on aeronautical needs. 12c In stamps. 
Get our pamphlet on Ford and Motorcycle engine-driven 
airplanes. 4c; also gilder circular, -1c. We buy and pell all 
kinds of aeronautical motors. Heath Airplane ( 'o ., ( hlcago. 

INVENTORS desiring Information write for our Free 
Illustrated Guide Book and Evidence of Conception 
Blank. Send model or sketch of invention for our opinion 
of Its patentable nature. Highest references. Prompt 
service. Reasonable terms. Victor J. Evans* Company, 
151 Ninth. Washington. D. C. _ 

CONSULTING Aeronautical and Motor Engineers. 
Inventions developed. Designs prepared. Tests and 
reports. V:*n Muffling A Marx. City College. New York . 

AIRPLANES — 1 to 6 passenger; aeronautical motors 
30 to 300 HP. Lowest prices. State your needs. Send 
Jor Hats "P. S." Aero Exchange. 38 Park Row. New 
York. . 

TRADE SCHOOLS 

COME to a Real School. I-earn Sign. Scenic and 
\uto Painting — Paperhanging — Decorating — Showcard 
Writ'ng Catalogue Free Chicago Painting Schools. 129 
North Wells Street. Chicago. 
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MOTORCYCLES. BICYCLES. SUPPLIES 



MOTORCYCLES all makes, $25.00 up. New bicyeht 
at big reduction. Second hand, $8,00 up. Motors, 
motor attachments. Cycle motors. Smith motor wheels, 
etc.. $20.00 up. New parts to fit all makes carried in 
stock. Second hand parts good as new .'!>■ discount 
Expert repairing, on magnetos, generators, transmis- 
sions. Motors overhauled $10.00 up. Henderson motors 
our specialty. Write for big bargain bulletin. American 
Motorcycle Company, Dept. 3, Chicago. 

$25.00 Up — Guaranteed rebuilt motorcycles — Hender- 
son, Excelsior. Indian. Harley-Davidson. Bicycles. $5.00 
up. Tires and accessories at wholesale. Illustrated 
bulletin "A" free. Ash Motor Corporation, 162 North 
Clinton Avenue, Rochester, New York. 

USED Motorcycle Bargains: Indians, Excelsiors. Hur- 
leys. $40.00 up. Singles or twins. Overhauled, rebuilt 
aud tested by experts. Shipped on approval and guaran- 
teed. Send stamp for Big Free List. We furnish bank ref- 
erences. Floyd Clymer. Desk A, "Largest Motorcycle 
Dealer In Western America," Denver, Colorado. 

REBUILT Motorcycles — New 11120 Spring list: narley- 
Davidsons. Indians. Excelsiors. Hendersons, and sidecar* 
$50,00 to $375.00. Every machine rebuilt and guaranteed 
as represented. Write for new folder B. Carl W. Bush 
Co., 519 Broad St., Newark. New Jersey. 

POWER Cycles. Fifty miles an hour. Hundred miles 
per gallon. New, complete, horn, electric lights, $145.00. 
Rear sent, side ear. extra. C. Keller. Campgaw. New 
Jersey. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It contains 
some really Important facts which will prove Interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager < lassifled Advertising. 
Popular Science Monthly, 225 West 39th Street. New 
York. 



MANUFACTURING 



WE do Metal stamping. Die and Model Work, Gold. 
Silver. Nickel. Copper and Brass Plating; also special 
finishes. We will manufacture your article either on 
straight time or contract basis. When our tool or model 
maker Is on your job, you are welcome at his bench 
Denning Manufacturing Company, 1775-1777 East 87th 
Street. < leveland. Ohio. 

TO Order: Any article In metal: models, tools, pat- 
terns, experimenting, manufacturing. Inventions de- 
veloped. Cleveland specialty and Manufacturing Com- 
pany, (leveland, Ohio. 

CENTRAL Machine Works. St. Louis. Missouri 
Special Machinery builders manufacturing In any quanti- 
ties, dies, tools, battery moulds, stampings and parts. 



FOR BOYS 



HERE Boys! Read Nifty Toy Company's ad on page 124. 



CASH for Old False Teeth. We pay up to $35.00 per 
set broken or not). Also buy discarded gold Jewelry, 
gold crowns, bridges, platinum, diamonds, watches and 
sliver. Send now. Cash by return mail. Package held 
5 to 10 days for senders' approval of our offer. U. 8. 
Smelting Works, Dept. SI, Chicago. Illinois. 

WANTED — Small gasoline and steam engines. Drill 
presses, lathes, electric motors, etc. Win pay high cash 
prices for good material. Johnston, West End, Flttsburgh. 
Pennsylvania. 

WANTED — Representatives In even' Factory In the 
United states Popular Science Monthly. 225 V est 
3«th Street, New York. 

WANTED: — Small Gesollne and Steam Engines. 
Electric Motors, etc. Will pay high cash prices for good 
material. Johnston. West End, Pittsburgh, Pennsylvania 

IT'S Like Finding Money when you mail us _N teeti 
(with or without gold nlllngsi. old or broken Jewelry, 
diamonds, watches, old gold, silver, platinum, magneto 
points, gold or silver ores or nuggets — War Bonds and 
Stamps. Highest prices paid. Cash by return mall 
Goods returned If you're nor satisfied. The Ohio Smelting 
and Refining Company. 238 Lennox Building. Cleveland. 
Ohio. 

PARTY to finance Gem Pictures — Kaiser's Secrets in 
Holland. Peter ICaglp. 131 E. 114th Street. New York 



FOR SALE AND EXCHANGE 



CHOICE silver black breeding foxes. Instructions. 
Rsid Brothers, Bothwell. Ontario. 

MR ADVERTISER: Ask tv>-day for a copy of the 
"Quick- Action Advertising Rate Folder." It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager classified Advertising. 
Popular Science Monthly. 225 West 39th Street. New 
York. 

MECHAN CAL dr wing Inst rumen* utflts a special 
bargains, sen* for our catalogue. National Instrument 
Company. Box 1707. Denver ("> ora do. 

LET'S «wap! Whnt've you got? What d'ye want* 
Tnree months, dime. "The National Exchange Medium," 
Detroit. 



Copyrigf 



July, 1920 



ELECTRICAL 



BLUEPRINTS — Electrical connections. 236 A. C. 
motor, Blnglc. two, una three phases. Voltage, cycle, phase, 
speed changing. 123 J ' C. Voltage changing, etc. 120 
transformer connections. 172 rneostats, controllers, com- 
pensators, both internal and external connections. 175 
diagrams covering 260 armatures for automobile 
starters, generators, and motor-generators, with complete 
rewinding data. 10 samples A. C. connections, 25c. Par- 



ticulars free. Charles Chittenden. Dept. 8, 3024 Matthews 
Avenue, Kansas City, Missouri. 

ELECTRICIANS. W iremen. _ 
and address for descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring Over 
350 practical diagrams. Electrical Wiring Diagram 
Company, Box B173, Al toons. Pennsylvania. 

<TITJM CELLS— Made by entirely new proceiy. 
. *n»ltlv« and quick-acting. Suitable for all exper.- 
ments. From 15 up. Write for Catalog. Selenium Labora- 
tories, Good Ground. I-ong Island. New York. 



MAKE Dry Batteries, 
with blue print, 25 cents. 



Rlmple, practical Instructions, 
Dlrlgo Sales Company, Bath, 



ELECTRIC Telephones. 2 receivers. 3 tranamltte-s: 
complete with diagrams. $1 .00. Inland Specialty Company. 
1560 North Rohey Street. Chicago. 

MOTORS, ENGINES. MACHINERY 

SMALL Motors and Generators. — »* H. P. A. C. 522.75 
— M H. P. $38.50 — U H. P. A. C. $67.50— Battery Charg- 
ing Sets — Charging. Lighting and Moving Picture Arc 
Generators — Motors for all phases of rurrent. Prompt 
delivery — Wholesale prices. Write for late catalogue. 
Address Motor Sales Dept. 14. West End. Pittsburgh, 
Pennsylvania. 



TO manufacture products that bring repeat orders, you 
need dependable formulae as a foundation. We supply 
guaranteed formulae for such specialties as soldering alloy 
for aluminum: paint and varnish remover; fire extinguish- 
ing compound (dry form) : solidified alcohol (for heating) ; 
non-inflammable metal polish. $1.00 each. Lists, 2c. 
industrial Methods Bureau, IB West 34th Street, New 
York. 

500 Formulas — Trade wrinkles, secrets, discoveries. 

moneymakers. .. Ev gJ^J g - 26c - 



Edgar James, 315 

PROFITABLE monoy-maklng 
manufacture accompanying each formula. . 
list. F. N. Beardslee, 1368 Broadway. New York 



GUAR, 
polish— pi 



ARANTEED Formulas — Rubber tire cement — auto 
uncture plugger — soldering paste — resllverlnf 
luminous paint — mechanics soap— renewing dry 
20c each. Entire collection 50c. Formula 
Laboratories. 15602 



SELF-SHINING shoe polish formula, 25c. Al. Tytler. 
Monterey. California. 

FORMULA — Powder to make Ice In summer. Freeies 
water solid. 11.00. Formula — Inexpensive substitute for 
butter. Absolutely pure. $1.00. Formula — Egg Dip. 
Keeps eggs strictly fresh Indefinitely, $1.00. 20.000 honest, 
high-class, workable formulas Including all or above $3.00. 
Nearly all new. Free assistance in starting business. 
Money refunded If not satisfied. C. J. Callender. Square 
Deal Mail-order Man. 3237 Garflelrt. Kansas City. Missouri 

FORMULA — Tooth Paste. Make your own. Sell to 
friends: big profits. Postpaid $1.00. DeWltt Laboratory. 
338 North 42nd Street. Philadelphia. Pennsylvania. 

DUPLICATING DEVICES 



"MODERN" Duplicator — a Business Getter, $1.50 up. 
SO to 75 copies from pen, pencil, typewriter: no glue or 
gelatine 35.000 firms use It 30 days' trial. You need 
on*. Booklet Free. J. V. Durkln A Reeves Company, 
Pittsburgh. PennsylTanla. 

FOR THE HOME 



GRANDFATHER'S Clock Works $5.00. Build your 
own cases from our free Instructions. Everybody wants 
a hall clock. You can make good profit building artistic 
clocks for your friends. We replace worn-out works 
In old clocks with works having chimes at money saving 
prices. Write for folder describing the most beautiful hall 
clock ever sold at $25.00. Clock Co., Nleetown, Penn- 
sylvania. 

OUR Leather Preservative doubles the life of your shoes 
or any leather goods. Sample and booklet 35c. Belgian 
Specialty House, 2X06 Union Avenue, Chicago. 

SHINE your own 8'ioes. Save money. Our all metal 
adjustable shoe-shining brackol makes It easy. No bend- 
ing. No stooping. Holds any size men's or women's 
shoes firmly. Sent prepaid for 52.50 in V. S., Canada $3.00. 
Agents wanted. F. S. Kay, S1733 Republic Building, 
Chicago, Illinois. 



CLEAN your Wall Paper, and remove that dust. dirt, 
and grease spots. Complete Instructions, only one dollar. 
James T. Herr, 2919 West North Avenue. Baltimore. 
Maryland. 



LAXATIVE Fruit Cake 
clous, harmless, effective 
Fruit company. Box 



Entirely vegetable. Deli- 
st a carton prepaid. Laxative 
1234. Avalon. California. 



FIRST Aid Kit— Medical, Surgical, with Directions. 
' '. $5.00. Order to-day. Jaquet & Lessel, Falls City, 



LABORATORY AND CHEMICAL 



EXPERIMENTAL laboratories, $11.00 to $100.00. 
Payment plan or cash. Actual photographs free. Write 
Dept. 8-27. Lions Scientific Institute. "Laboratory Out- 
fltters," Mt. Oliver. Pittsburgh. Pennsylvania. 

GUMMED LABELS 



PAYNE 



Passaic. New Jersey. 



"Stick-Tight" Gummed Labels — used tha 
Pavne-standerd Company, Box 121-K. 



PRINTING. ENGRAVING. MULTICRAPHING 



GOOD Printing at low prices. 1,000 good letterheads, 
envelopes, cards, billheads, labels, circulars, $2.50: sam- 
ples free; catalogues, booklets and circulars our specialty. 
Krnest F. Fantus Co.. 523 S. Dearborn St., Chicago, 111. 

MULTIGR API! Letters build business. Most eco- 
nomical and elective advertising. Printing. Address- 
ing. Low rates: careful work: service. Multlgraph- 
Pcerless Letter Company. 241 Fourth Avenue, New York. 

5000 Gummed Labels. $1.50 ' Catalog Irwin Wolf. 
Station E, Philadelphia. 

100 Cards, business, professional or social, also imitation 
leather card case, for 00 cents. M. F. Devaney. Printing. 
Engraving. Rubber stamps. 31 Middle Street. Geneva. 

New Yor 

* t. ADVERTISER: A.ik to-day for a copy of the 
^ulck-Actlon Advertising Rate Folder." It contains 
some really Important facts which will prove Interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd M-e to 

a ? ,h,y! an 22l er w f e,,n n S riWlft- 

Vork. 

250 BOND LETTERHEADS, and Envelopes. $2 25 
Other printing, lowest prices. Samples. 4c. B. F. Ball 
and Company, Dept. 26A, Buekland. Connecticut. 

LETTERHEADS $2 50 thousand 
Quality Print Shop, Marietta, Ohio. 

BUSINESS and Name Card snerlmi 
quest. Star Press. Bi 



x M37. Winchester 



and less. P. S. Orvla. Hackensack, 



>pes. i 
New 1 



GOOD printing quick — at lowest prices. Samples free. 
Bamberg Printing Company. 2245 South Kedzie, Chicago. 

GOOD Printing Reasonable. Machine composition, 
automatic 



printing presses, automatic envelope ma- 
alls nullilnii:, Mihv.ulkee, t\ Ni-oasin, 



onsln. 



ehlnery. 
Kraus, Kraus 

GUMMED Labels! Rubber stamps. 
Edward Harrison. "Filming," Paltlniore. 

" CUTS*' will make your printed marter doubly attrac- 
tive. Proofs free. Mallp resa. 20 tl Vine Street. Cincinnati. 

"ACTUAL" Typewritten Letters, heading, printer's 
type, black; body, purple, blue or black typewriter type. 
100. $2.75: 500. 54.00: 1.000. 55.50 : 5.000. 517.50. Artus 
Letter Shop. 400 Chestnut street. Milwaukee. Wi 



ADVERTISING SERVICE 



1000 Advertising Headlines and showcard Suggestions. 
Inspiration for advertisers. Mailed on receipt of 60c. 
Money back If you return book. Richards School of 
Advertising. 4305 Cottage Grove. Chicago. 

SPECIAL! 1,000 co-publishers wantadl Sample-Per- 

tlrulars-Rcglstratlon, $1 Globe Syndicate. Atlantic City 

SPECIAL! Whole Page Display advertisement 150 
Magasinea Thrice $150. Popular Globe Syndicate. Atlantic 

city. 



LETTER SPECIALISTS 



WHOLESOME. Human. Persuasive Sales letters; Ires 
folder. Friend Cook. 103P Park Avenue. New York. 

MR. Business Man — Mail-order Letters that have 
"pull," and "produce." I write. Camllle Plumer, 1121 
■* Main. Waterbury. Connecticut. 



MAILING LISTS 

5.000 dtnerent classifications. 1819-1920. Largely $2.00 
per thousand addresses Rlghtqulck Publicity Bureau. 
1314. Arch Street. Philadelphia. ~ 



OFFICE AND FACTORY EQUIPMENT 

ADDKESSOGKAPHS. Multigraphs. Folders. Sealers, 
duplicators bought and sold. Office Device Company, 154A 
West Randolph, Chicago 

"ALL-IN-ONE" System — Revolutionises Bookkeeping. 
John Capehart. Rusaellville. Kentucky 

MULTIGRAPHS. Addressographs. Duplicators. Sealers. 
ADDING MACHINES 



WONDERFUL Adding Machine, seven columns ca- 
pacity, only one dollar. Adds and multiplies as fast as 
the fingers will move Thousands being sold through 
demonstration. L. J. Irishman Company, Dept. L. 
Qgden. Utah. 

MARVELOUS new Automatic Adding Machine. Re« 

ink*' Write MffJSffJ? W <%™ta?c5 corS^TSnt" 
U16B. « rite ror trial oner. <. aicuiator » orponuion, uept. 

P, Grand Rapids. Michigan. 



TYPEWRITERS AND SUPPLIES 



NEW, remanufactured and slightly used Typewriters 
$8.00 up. Portable Machines $10 up. Write for our 
Catalog 25G. Beran Typewriter Company, 58 West 
Washington Street, Chicago. 

MISCELLANEOUS 



ELECTRICAL Tattooing Machine. $3. $5. and $7. 
catalogue for stamps. J. It. Peruke, 1019 Vine, Psm., 
■ incinnatt. Ohio 

BALDNESS. Indian's recipe for growing hair; as- 
tonishing success Proof box mailed for 10 cents. John 
Hart Brlttain, 150 East 32nd Street. BA-188. New York. 



TELEGRAPHY (both Morse and Wireless) and railway 
accounting taught thoroughly and quickly. Big salaries 
now paid. Great opportunities. Oldest and Largest 
• ' id 45 years catalog free. Dodges 
it, Valparaiso • 



School. 



Valparaiso. Indiana. 
0 



WK orrcr an opportunity to manufacturers with facilities 
for large production, also to homeworkers on smaller scald 
to manufacture Metal Toys and Novelties. Unlimited 
Odd and enormous business open fur ambitious people 
No experience required. -No tools needed, our csstlng- 
forms turn out goods complete. Since the different Toy 
Expositions, manufacturers are covered with orders until 
December. You can enter this field now. by manufacturing 
"American Made Toys." We furnish castlngforms for 
Toy Soldiers, Army, Navy, Marine, Cannons. Machine 
Guns. Indians. Cowboys, Warships and other novelties. 
Casting forms complete outfit $3.00 up. We buy these 
goods, direct from manufacturers. Yearly contract orders 
placed with reliable parties. We pay very high prices for 
clean painted goods. Samples furnished "Blrd-W hlstlce" 
great seller. Just added to our stock list. Booklet. In- 
formation, Instruction free. If you mean Work and business 
No others Invited to write Toy Soldier Manufacturing 
Company. 32 Union Square. New York. 



MODELS AND Mt.Dfl SUPPLIES 



INVENTORS before ordering your . 
machine work done, ask for our Illustrated 
Machine Works, St. Louis. Missouri. 



having 
l entral 



PATENTS — Book free. Send eketch for free Opinion or 
tentablc nature. Talbert A Talbert. 4848 Talbert Rulld- 
B. Washington. D. C. 



BLUEPRINTS 



BLUEPRINTS : P. 'am Blueprint Reading from 3$ 
Large Blueprints. It matters not what line you are In. 
We show you how. It's easy; It's Job Insurance. Get 
our circular or send $1. We will mall you first four Blue- 
prints. If satisfactory, order balance. Charles J. H. 
Freeth. Consulting Chief Drartsman. V 
ment Association. Dept. 25, 1628 Wc 
Philadelphia, Pennsylvania. 



PAINTS, VARNISHES. SUPPLIES 



ROOF leaks stopped quickly, permanently: product 
guaranteed: comes ready for use: thinning unnecessary 

dOeS nO' OAt'lo* .|i.jt.. Q twllnn. nrl.K ....... t. 



exclusive terrl 
•uw ut-mcrB considered, .mhoiuwi ' 
Lexington Avenue. New York City 



— advertising to 
Company, Dept. 



CIGARS, CIGARETTES. TOBACCO 

"SPECIAL Offer. Send 51.00 for box or 50 
Turkish Cigarettes. Delightful smoke. Mall you. „ 
today, with cash or money order. Yak < tussanl company. 

108 Liberty Street. New York. 

FOREIGN LANGUAGE STUDY 



SPANISH language easily learned at home. Week! 
private correspondence lessons, only $0.00 monthly. 17 
successful year. Prunera Studios of Spanish. 180 Broa 
way, New York. 



AUCTIONEERS 



AUCTIONEERS — Make big money. F 
carpenter's Auction School, Kansas city. 



DOGS. BIRDS. PETS 



BREED Canaries — Profitable pastime 
free. Bird Farm. Lynnhaven. Virginia. 



FISH. AOUARIUMS. SUPPLIES 



GOLDFISH — Imported Japanese, Chinese and Ameri- 
can fish; aquarium plants, artlstle, durable aquariums, 
'atalogue. Pioneer Goldfish Hatchery No. 5, Racine, 



ROOTS. HERBS, PLANTS 



GATHER Ginseng. $15. Belladonna $65 per lb., or 
grow them yourself: 200 seeds each with f 
It. O. Twltchell. West Milan. New Han 



STAMMERING 



STAMMERING and Stuttering positively cured b 
who stammered iO_ years. Treatment radically J ' 



from all others. Tuition moderate. The IJulgley 
tute. 1727 Master St., Philadelphia, Pennsylvania. 

STAMMERING cured— quickly, permanently, and 
privately. Write for free booklet. Samuel E. Bobbins. 
246 Huntington Avenue, BoBton, 17, Massachusetts. 

ST-TUT-T-T-TERING and Summering cured at home 

i > -gg^ i ^Mg J o^^^~" g r 



CANDY 



CHERI Super Chocolates, assorted, pound box $1.25, 
parcel post prepaid. Insured. Best you ever tasted at 
any price or the box with our compliments. Cherl, lne.. 
142 South 15th Street. Philadelphia. 



MR. ADVERTISER: Ask to-day ror a copy or the 
"Quick-Action Advertising Rate Folder." It contains 
some really Important raets which will prove Interesting 
and valuable to you. It also telle "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising 
Popular Science Monthly. 225 West 39th 8treet. New York 

PICTURES AND POSTCARDS 

JOIN Live Postcard Club Membership Papers 10c 
Harvey Teeple. Decatur. I ndiana. 

BOYS and girls— Join the Western Post Card Club. 
P. 8. Fleming, Mgr.. Box 82, Elk. Washington. 

SPECIAL— Twenty clever, classy, assorted postcards. 
10c prepaid. Swanson. 12058 Kansas Avenue. Kansas City. 



Copyrighted material 



PHOTOGRAPHY AND SUPPLIES 



MOTION PICTURE BUSINESS 



MAIL ua 20c with any size film for development and six 
velvet prints. Or send six negatives any Bizc and 20c lor 
six prints. Or send 40c for one 8 x 10 mounted enlarge- 
ment. Prompt, perfect service. Roanoke Photo Finishing 
Company, 212 Bell Avenue, Roanoke, Virginia. 



FILMS developed 5c roll, prints 3c each. Photo Ser- 
vice. 029 McMillan, Cincinnati, Ohio. 



CAMERAS — Films, supplies, at reduced prices. Films 
developed 2c, prints 2c up. Write for free catalog. I- earl 
Khoto Place, 640 East ( lementlne Street, Philadelphia, 
Pennsylvania. 



SOMETHING different! Polished sllvertone prints; 
six. 20c.; send roll or negatives. "Sllvertone." 950-A 
Lockwood. Chicago. 



KODAKER'S Notice: The New Short Process cf 
Developing and Printing will prevent many disappoint- 
ments with your Kodak Pictures. Send a mil for a trial 
order. Guaranteed Work. J. F. Short Company, King 
Street, Charleston, South Carolina. 



DISABLED Soldiers Photo Company. 3G54 North 
Halsted Street. Chicago. Films developed, 7c; prints, 3c: 
each. Give us a trial. 



MR. ADVERTISER: Ask to-day for a copy of the 
"Quick Action Ad\ertlslng Rate Folder." It contains 
some really important facts which will prove Interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popular Science Monthly, 225 West 39th Street, New 
York. 



FILM Pack or Roll developed, 10c. Prints 2c. (No 
stamps.) Brown Studio. Lake Elmo, Minnesota. 



MUSIC AND SHEET MUSIC 



MUSIC — Learn by mail — Graphic Drawings System — 
Three Lessons comprising Theory, Time, Measure, Charts, 
start you playing easy tunes. Piano, Violin, Flute, Banjo, 
kindred instruments. Kinging. Single lesson $1.00, Set 
$2.00. Technon Schools, 128 West 104th Street. New 
York. 



SAXOPHONISTS. Wonderful correspondence course 
reaiiy. Write Virtuoso School, Buffalo, .New York. 



WRITE the words for a song. We write music, guar- 
antee publisher's acceptance. Submit poems on patriot- 
lam, love or any subject. Chester Music Company. 920 
South Mirhigan Avenue. Room 111, Chicago. 



WRITE the words for a song. We revise poems, write 
music and guarantee to secure publication. Submit 
poems on any subject. Broadway Studios, 121C J 'i t - 
gerald Building. New York. 



WRITE a Song — Love, mother, home, childhood, 
patriotic or any subject. I compose music and guarantee 
publication. Send words to-day. Thomas Merlin, 238 
Reaper Work. Chicago. 



YOU write words for a song— we write the music, 
publish, and secure a copyright. Submit poems on any 
subject. The Metropolitan Studios, 914 South Michigan 
Avenue. Room inn. Chicago, Illinois. 



SONG-WRITERS' Manual and Guide Sent Free. 
Contains valuable Instructions and advice. Submit song- 
poems for examination. We will furnish music, copy- 
right and facilitate publication or sale. Knickerbocker 
Studios. 315 Gaiety Building, New y<.-k. 



YOU Write the Words for a Song — We'll compose the 
music free and publish same. Send Song Poem today. 
A. G. Lenox Co., 271 West 125th Street. New York. 



$35.00 profit nightly 1 Small capital starts you. No 
experience needed. Our machines are used and endorsed 
by government Institutions. Catalog Free. Atlas Moving 
Picture Co., 441 Morton Hullding, Chicago. 



WRITE Photoplays; $50 each. Experience unneces- 
sary; details free to beginners. Producers' League, 194, 
St. Louis. 



PHOTOPLAYS Wanted. Big prices paid. You can 
write them. We show ypu how. Free particulars. Hex 
Publishers. Hot 17",, 1- 2ii. Chicago 



MAKE money fast. Small capital buys professional 
machine and complete outfit. Easy payments. No experi- 
ence required. Openings everywhere. Catalog free. 
Monarch Theater Supply Co. Dept. 535. Address nearest 
office: Ellsworth Building, Chicnco; 420 Market, St. 
Louis. Missouri; 228 Union, Memphis. Tenne^cc, 

LEARN how to write photo plays. My book tells h:w. 
where to send, gives model, for 50c. Lester deFrato, 
Box 141f>. Boston. 



EARN big money writing photoplays. Outline free. 
I>>3 Angeles Phoiorihiy Cnmpany. I Angeles. Califfrni-t. 



AUTHORS— MANUSCRIPTS 



FREE to Writers — A wonderful little book of money- 
making bints, suggestions. Ideas: the A B C of success- 
ful story and play- writing. Absolutely Free. Just ad 
dress: Authors' 1'ress. Dept. 15. Auburn. New \t»rk. 

MANUSCRIPTS typewritten, correctly arranged and 
punctuated — 50c a thousand words. Neatness, prompts 
ness. Criterion Service. Dept. A-7, West New \ork. New 
Jersey. 



BE a Song Writer — you write the words, I will compose 
the music and guarantee publication. Among my great 
hits is "Desertland." Submit poems on any subject 
Kthwell Hanson. .HMO Broadw-ty, Boom 1*7. Chlr:u:o. 

WRITE for newspapers and magazines. Big Pay. 
Experience unnecessary, details free. Press Reporting 
syndicate, 400. St. Louis. ______ 



WRITERS: Have you a song-poem, story, photoplay, 
to sell? Submit manuscript now to Music Sales Com* 
pany, 4H. St. Louis. _____ 



WRITERS: Stories, poems, plays.' etc., are wanted 
for publication. Literary Bureau, 117, Hannibal, Mis- 
souri. 



GAMES AND ENTERTAINMENT 



TRICKS and Greenbacks. Big magic catalog 5c. 
Twenty greenbacks — 10c. Gllmagico, 11 135 South Irving, 
Chicago. 



DRIPPING Cigarette— - Good pocket trick. Roy 
Fosdick, 217 Staell.nl. Jamaica. New York, 



150 Parodies on latest songs 10c. Charles Dynes. 
Winchester. Indiana. 



OVER the Top puzzle and wholesale joke. Catalogue. 10 
cents. Mears. 00. Anderson, Indiana. 



. BOYS — Bet your baseball cranks they can't spell base- 
ball wtth This new baseball puzzle. M ystlfics young and old. 
Prepaid, 25 cents. Baseball novelties. P.O. Box 246. 
1'lalnfleld, New Jersey. 



BEAUTIFUL Catalog! CaniM and tricks of all kinds. 
2c postpaid. Beehive Sales Company, RE-1 4103 North 
Crr.wford, Chicago. Illinois. 



REAL ESTATE — FARM LANDS 



Popular Science Monthly 

FOR MEN AND WOMEN 



MEN or Women — Enormous Profits Selling Duo 
Guaranteed Products. Easy sales at every house. All or 
spare time. Outfit free. Write quick. Duo Company. 
Dept HOP, Attica, New York. 



BE a detective. Excellent opportunity, good pay, 
travel. Write C. T. Ludwig, 424 Wcstover Bldg.. Kansas 

City. Mo. 



"FORTY Ways to Make Money" 20 for Ladles— 20 
for Men. And "How to Write Scenarios." Ail for $1. 
Iteinhart System, 747 East Jefferson St.. Los Angeles, 

California. 



WOODEN CARDS — Very Interesting. 25 printed In 
your name 25c. X-Ray optical Puzzle. 10c. Hough 
t •omparjy. Box loi.'i, I.owvllle, New York. 

GEN CI XL Indian Baskets — U holcsale. Catalogue- 
Gilliam, Highland Spring. California. 

"SEXUAL Philosophy," i:.'r. Clear, specific, authori- 
tative, complete, best, satisfies. Fred B. Kaessmann. 
Lawrence. Mass. 

MAKE $UUK) Hundred stamping' Names on Key 
checks. Send 25c for sample and instructions. PS Key tag 
Company. Cohoea. New YorV. 

BLUEPRINTS: How to read. See j>age '>. Mechanics' 
Improvement Ass-r-jau ■ n 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." it contains 
some really Important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popular Science Monthly. 225 West 30th Street. New 
York. 

MEN. Intensely Interesting booklet free. Wonderful 
results. Winslow K. Chase. Washington, D. C. 

COLD-PROOF your head! Insure your nostrils and 
throat against catching cold by simply syringing same at 
intervals (through an atomizer) with a solution of "Ozeno" 
Antiseptic Powder, 30c bottle, at druggists or direct from 
The Ozeno Company, 240 Broadway, New York City. 
(State a mi foreirn agencies available.) 

DETECTIVES — Creat demand, excellent opportunity. 

Experience unnecessary. Write American Detective 
System. l!«0s Broadway. New York. 

SHAMPU-TABS: Three Suddy Shampoos, 15c.; 2 for 
25c. Tab lYnducts. Dept. L Farmlngdale. New York. 



FOR INVENTORS 



900 Mechanical Movements, aUo illustrations explain- 
ing 50 Perpetual Motions. My hook. Inventor's Uni- 
versal Educator, Fifth Edition, tellB how to procure and 
sell patents. Government and other costs. Covers the 
matter from A to Z. 160 pages elegantly bound. Con- 
tains noted decisions of U. s. Supreme and state Courts 
on Patent Cases. Mechanical Movements greatly assist 
Inventors — suggest new Ideas that may prove of great aid 
in perfecting inventions. Tells how to select an Attor- 
ney. Has valuable Information regarding Patent Sharks, 
Selling Agents and Brokers. Price $2. Postage Free 
everywhere. Fred G. Dleterlch. 681 Ouray Building. 
Washington, D. C. 



BLUEPRINTS: How to read. See page 9. Me- 
chanics' Improvement Association. 



I PATENTS — Write -for free Guide Book and Evidence 
of Conception Blank. Send model or sketch of Invention 
for free opinion of its patentable nature. Highest ref- 
erences. Reasonable terms. Victor J. Evans A- Company, 
156 Ninth. Washington, P. C. 



PATENTS — My fee payable in monthly Instalments. 

Send sketch for advice. Booklet free. Frank Fuller, 
Washington. D. C. 



INVENTORS: We make models, dies, tools. 28 

years' experience; work guaranteed; lowest price. Manu- 
facture of specialties our hobby. Peerless Die 4t Tool 
Company, 121 Opera Place, Cincinnati, Ohio. 



PATENTS — Send for free book. Contains valuable in- 
formation for Inventors. Send sketch of your invention for 
Free Opinion of its patentable nature. Prompt service. 
(Twenty yearn experience.) Talbert dt Talbert, 4091 Tal- 
bert Building, Washington, D. C. 



PATENT ATTORNEYS 



PATENTS. If you have an Invention which you wish 
to patent you can write fully and freely to Munn & Co., 
for advice In regard to the beet way of obtaining pro- 
tection. Please send sketches or a model of your' invention 
and a description of the device, explaining Its operation. 
All communications are strictly confidential. Our vast 
practice, extending over a period of seventy years, enables 
us In many cases to advise In regard to patentablllty 
wltbout any expense to the client. Our handbook on 
Patents is sent free on request. This explains our methods, 
terms, etc.. In re?_rd to Patents, Trade Marks, Foreign 
Patents, etc., "Scientific American" contains Patent 
Office Notes. Decisions of Interest to Investors— -and 
particulars of recently patented Inventions. Munn A 
Co., Solicitors of Patents, 624 Woolworth Building, New 
York, and 625 F Street, Washington. D. C: Tower 
Building. Chicago. Illinois: Hobart Building, 528 Market 
Street, r-"an Francisco, California. 



PATENTS — Herbert Jenner. Patent Attorney and 
Mechanical Expert, 622 F Street, Washington, D. C. I 
report If a patent can be had and its exact cost. Send 
for circular. 



PATENTS, trade-mark, copyright. Charges very 
reasonable. Metzgcr. Washington. i>. c. 



PATENTS Promptly procured — Personal, careful and 
efficient service. Highest referencee. Moderate fees. 
Send sketch or model for actual search and advice. George 
P. Kimmel. Master of Patent Law, 38-H Loan <fc Trust 
Building, Washington, D. C. 



SUCCEED Inventing. Brilliant book How to Finance 
Inventions, 242 pages sent $2 postnaid. Author will patent 
and manage your invention. Attorney Baff, Worcester, 
Massachusetts. 



PATENTS — Send for free book. Contains valuable In- 
formation for Inventors. Send sketch of your Invention 
for Free Opinion of its patentable nature. Prompt service. 
(Twenty years experience.) Talbert & Talbert, 4624 Tal- 
bert Building, Washington, D. C- 



GET your own patents. Save attorney's fees: Instruc- 
tions and advice free. Carl Larsen, Park Row Building, 
Iscw York. 



PATENTS: In all matters pertaining to invention con- 
sult National Institute of Inventors, 118 Fulton, New York 
City, navlng three thousand members. Booklet free. 

PATENTS! — The Expert Personal Service of this firm 
is or great importance to you in properly protecting your 
invention by patent. (Est. 1897.) Write to John B. 
Thomas & Co.. 902 F Street, N. W., Washington, D. C. 



Cor. 



MUSICAL INSTRUMENTS 



WONDERFUL discovery. Make your violin talk. Yes, 
I mean actually speak words, sing, laugh. 11.00 for the 
secret. Particulars free. A. Warren. Fairfield. Illiimi.s. 

MUSICIANS delight! Music stand and automatic 
leaf-turner combined. Booklet free. Olsen & Anderson, 
1717 Third Avenue. New York City. 



PHONOGRAPHS. RECORDS, NEEDLES 



BUILD your own phonograph. Big saving. Pleasant 
Instructive work. Complete Instructions, blue-prints, 
etc., absolutely free. Write to-day. Associated Phi uo- 
graph Company. Dept. Fl, Cincinnati. Ohio. 



BUILD your Phonograph. "Perfection" high quality 
spring and electric Motors. Tone Arms, Reproducers. 
Wonderful results. Big saving. New catalog and build- 
ing instructions mailed for ten cents. Indiana Phono- 
graph Supptv Co.. Indianapolis. Indiana 



EDUCATIONAL AND INSTRUCTION 



EARN J75.00 to $100.00 per week. Write for full in- 
formation concerning my course in Commercial Art, De- 
signing and Show-card Writing. Pay and earn while you 
learn. Oelweln Art studio, Oelwein, Iowa. 



LINCOLN-JEFFERSON University. Home Study In 
college. Theology. Law, Music. Business and Graduate 
schools. Usual degrees granted. Lock Box 239G, 
Chicago. 



DOUBLE-ENTRY Bookkeeping mastered with 8 Keys 
In 60 hours: guaranteed: diplomas: twenty lessons $5. 
International Bookkeeping Institute, Springfield, Missouri. 



CARTOONING. Comics and Lettering In fourteen easy 
lessens, unly $.*> postpaid, over .100 illustrations. Sample 
lesson free. Ernie's School. Elyria, Ohio. 



•'PHOTOPLAYS— How to Write and Sell Them." 
Newest boo*, on scenario writing; teaches everything neces- 
sary. Particulars free. Indianapolis Supply Company. 
541 East Merrill Street. InMhtimpolis. Indiana. 



PATENTS FOR SALE 



AUTOMATIC Drift for removing drills from drill 
press spindle. Simple: low-cost: time saver; big Held. 
One automatic drift should bo provided with every drill 
press. No hammers necessary to remove drills as in the 
usual method. Write us for illustrations and details. 
Cow.tn Truck < oinpaf - , Holyoke. M ussirhusrt is. 

PATENT number 1323723 for s<tle. Best Invented. 
Jar closure: self-sealing gloss Jar. Investigate! Edw. c. 

Rlcs. lUO'.t Wy.'indoTlp Street, K:in*tis City. Missouri. 

PATENT No. 1.294.881 Electric Floor and Carpet 
Washer. It. Dickinson. Applcton, New Y'ork. 
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OWN Your Own Orange Grove in Fruitland Park, 
Florida's finest lake-Jeweled highland section, way above 
sea level. A few dollars a month will buy It. Plant 
peaches, a quick money crop, with oranges, and the peaches 
may be made to pay not only for your land and orange 
grove but yield a profit besides. We can produce you a 
better orange grove for less money than anyone in the State 
and in Florida's greatest section. Fruitland Park Is best. 
We can prove It. Write for a book of actual photographs, 
the interesting story of a Fruitland Park farm and why 
peaches may pay for It. Lake County I-and Owners' 
Association, 205 Palm Ave., Fruitland Park, Lake County, 
Florida. 



SHAWNEE, Oklahoma — Center of a great farming 
country; write for free agricultural booklet. Board oi 
Commerce. Shawnee. Oklahoma. 



MONEY-MAKING farms— 33 States— $10 to S100 
acre. Stock, tools, crops often included to settle quickly. 
Write for big Illustrated catalogue. Strout Farm Agency. 
1M) BH, N:iss.iu street. New York. 



RICH hardwood land In Michigan. Grains, poultry, 
fruit, stock. Big yields. 10 to 160 acres. 515 to $35 per 
cere. Ensy payments. Big booklet free, s wig art Land 
Company, 01251 First National Bank Bldg., Chicago, 
Hiiro's. 



BOOKS AND PERIODICALS 



"HOW to use Cement for Concrete Construction lor 
Town* and Farm." A book that sJiows how to build con- 
crete structures. Equally valuable to builders, manual 
training schools and libraries. By H. Colin Campbell, 
expert engineer and director of the Editorial and Advertis- 
ing Bureau, Portland Cement Association. 380 pines, 
250 Illustrations. Cloth bound. Price S2.00. Stanton 
and Van Vllet Company, Dept. B, 501-509 Plvmouth 
Place. Chicago, Illinois, 



HOW to Thought Head. Mind-reading at any distmcc. 
Both secrets 20c. Catalog free. The Midland Company, 
A 53!) East Uttth St.. New York. 



MECHANICAL. Scientific Books, covering every trade. 
Also business. fie stamps for complete catalogues appre- 
ciated. Satisfaction Guaranteed. Howard Co., Dept. S8, 
702 West 181st St., New York. 



"CONCORDIA" contains essays, short stories, current 
events, formulas, plans. Two years" subscription, 50 
cents; one, 25 cents. Concordia Magazine, 11 Water, 
York. Pennsylvania. 



BOOKS, Science. Literature, etc. Lists. If Scene'?. 
K2441 Post Street. San Francisco. 



INSTRUCTION Book (for shop use) on Vulcanizing 
Auto-Tiros, SI. Tire Equipment Company. 19 Canal, 
Cincinnati. Ohio. 



BLUEPRINTS: How to read. See page 9. M»> 
chanltN' Improvement Association, 



100.000 USED books for sale. 35c up. Some cost $10.00 
new; History, Scientific, Technical. Science, etc. Cata- 
logues loc. McCarthy, 1061 West Van Buren Street, 
Chicago, Illinois. 

Quick' Action Advertisements continued on page it 
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YOU pay only this small amount each month for this masterpiece, sold 
to you at the direct rock-bottom price, the lowest price at which a 
Burlington is sold. This masterpiece of watch manufacture is adjusted 
to position, adjusted to temperature, and adjusted to isochronism. Send 
the coupon today for free book on watches. 

Send the Coupon 

You do not pay a cent until you see the watch. Send the coupon today for this great book 
«n watches, and full information of the $3.50 a month offer on the Burlington Watch. Don't 
delay. Act tight NOW ! 

Burlington Watch Co., 19th St. and Marshall Blvd., Chicago, III. 



Burlington Watch Co., ^^g^ Chicago 

338 Portage Avenue, Winnipeg. Manitoba 

Please send me (without obligation and prepaid) your free book on watches with 
lull explanation of your cash or S3. 50 a month offer on the Burlington Watch. 

Nam* «••• 

Addreem . .„.-.... 
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PATENTS, prompt, personal, efficient service by an 
Attorney-aMaw skilled In all branches or Patent practice. 
Over 12 years* actual experience. Full Information on 
request. B. P. Fishburne, 323 McGUl Building, Washing- 
ton. D. C. 

PATENTS. Booklet free. Highest references. Best 
results. Promptness assured. Watson E. Coleman, 
Patent Lawyer. f>24 F Street. Washington, r>. C. 

PATENTS — Fees In Installments. Frank T. Fuller, 
formerly Lieutenant, Engineers. Washington, D. C. 

INVENTIONS patented trade-marks registered: labels, 
prints, publications copyrighted; prompt service: reason- 
able fees; plain advirc: request detailed Information 
before placing your business. Jaynes A Jaynes, SOI 
Kellogg, WayliimM mi:, n. c 

PATENT applications filed on partial payment plan. 
Trade-marks, copyrights, etc. Milo B. Stevens A Com- 
pany. CAP F Street, Washington. Established 1*C>4. 

PATENT "Attorney. Consulting Engineer, high-class 
Patent Service In all Its branches. Write for particulars. 
M. H. Loughrldge. 1457 Broadway, N'e>' York. 

PATENTS — Write for free Illustrated Guide Book and 
Evidence of Conception Blank. Send model or sketch of 
invention for free opinion of its patentable nature. Highest 
References. Prompt attention. Reasonable terms. 
Victor J. Evans A Company, 155 Ninth, Washington. D.C. 

ALEXANDER CTJRRIE 21 years patent and me- 
chanical experience, special care on rough sketches or 
models to have patent drawings show complete workman- 
like construction; advice free. 150 Nassau street. New 
York. - 

"INVENTORS' Record" and "Bulletin" sent without 
charge. My free blank form for disclosing your invention 
.simplifies procedure. Send sketch or description for 
preliminary advice. Wm. H. Mulligan Registered At- 
torney. 30ti Woudwan.I Umldnn,-, Was'ilm-ron. n c. 

"INVENTORS Adviser" sent free on request. Wil- 
liam C. Linton, 918 F Street. N. W., Washington, D. C. 
302 University Street, Montreal. Canada. 

INVENTORS — My clients know every Btep taken in 
prosecuting their applications. Booklet sent free on re- 
quest. Warner Cubberley, 20 National Union Building. 
Washington, r>. C. 

LACEY Patent-Sense. "The book the inventor keeps." 
Free. See page 129. 

PATENTS, Trade Marks. Copyrights. Prompt, per- 
sonal, reliable service. Over 30 years' active practice. 
Write for terms. Book free. Address E. G. Slggers. 
Box 1. N. C Building, Washington, 1). c, 

PROTECT your rights. Write for "Record of In- 
vention," which contains forms to establish evidence of 
conception of your invention. Prompt personal service. 
Preliminary advice without charge. J. Reaney Kelly, 
732 Woodward Building, Washington, D. C. 

INVENTIONS Patented; honest and reliable service; 
tend for free booklet of Information. Frank Ledermann. 
15 Park Row. New York. 

INVENTORS, send sketch or model of your inven- 
tions for opinion concerning patentable nature and exact 
cost of applying for patent. Book, "How to Obtain a 
Patent," sent free. Gives information on patent pro- 
cedure and tells what every inventor should know. Estab- 
lished twenty-five years. Cnandlce A Chandlee, 412 
Seventh Street, N. W., Washington. P. C. 

M.l E. MILLER, Ouray Building, Washington, D. C„ 
patent attorney, mechanical and electrical expert. Best 
quality of work and results. Moderate charges. Advice 
free. 

DON'T lose your rights to patent protection. Before 
disclosing your invention to anyone send for blank form 
"Evidence of Conception" to be signed and witnessed. 
Form and information concerning patents free. Lancaster 
A Allwine. 232 Ouray Building. Washington, D. C, 
Originators of the form "Evidence of Conception." 

PATENTS procured — trade marks registered — A com- 
prehensive, experienced, prompt service for the protection 
and development of your ideas. Preliminary advice 
gladly furnished without charge. Booklet of information 
and form for disclosing idea free on request. Richard P. 
Owen, 44 Owen Building, Washington, D. C., or 2276-Z 
Woolworth Building. New York. 

AGENTS AND SALESMEN WANTED 

TAILORING Agents Wanted — J^lg complete sample 
outfit and case, nearly 200 large cloth samples, 3-price 
lists and everything needed for canvassing, or use in 
store, free to live agents. $25.00 to $50.00 a week: may 
make more. Write us to-day for free elegant outfit to 
begin, cloth samples, wholesale prices, special offer on 
a suit for yourself and full information. See our won- 
derful value, beautiful fabrics and styles. Established 
28 years. Every garment made to measure — everything 
guaranteed and express prepaid. Just send a postal. 
American Woolen Mills Company, I>cpt 3 407. Chicago. 

AGENTS — Make a dollar an hour. Sell Mcndets. a 
patent patch for Instantly mending leaks in atl uten- 
sils. Sample package free. Collette Mfg. Company. 

Dept. 4fi7. Amsterdam, Nnv Yuri-. 

WORLD'S Greatest Auto Invention; no more blurred 
windshields: chemical felt works wonders: one rub ke ns 
glass clear 24 hours: steel mountings: fits pocket; s?Ils 
$1.00; Vetter made $75 llrst day. Security Mfg. Company, 
288. Toledo. Ohio. 



$40 to $100 a week. Free samples. Gold sign letters 
anyone can put on windows. Big demand. l iberal offer 
to general agents. Metallic letter Company, 431 A North 
Clark, Chicago. 



AGENTS — Something different. Our Eradlum (Lumin- 
ous) Crucifix, actually shines in the dark. Startling! 
Mysterious! Wonderful! Enthusiasm follows every 
demonstration. 150% profit on every sale. Sole manu- 
facturers. The Pioneer Corporation, 1263 West 63rd 
Street, Chicago. Illinois. 



PORTRAIT agents — Send at onee for new 1920 Catalog 
of Picture Frames and Enlargements. Save money on your 
frame purchases. Send us your portraits for enlargement 
and get the best work and service in the country. W. G. 
Hannan Co., Dept. A-15. 57 East lSih Street, Chicago. 



WONDERFUL New Chemical. $1.00 Package equal 
50 gallons gasoline. Eliminates carbon. 50% more mile- 
age, power, speed. Guaranteed. Whirlwind seller. 
Auto owners buy on sight. 100% profit. Repeater. 
Demonstrating package, terms, territory. 10c postage, 
Myers A Company. 36 Balrd. Cambridge. Ohio. 

IDEAL Sideline. Business men huv on sight. $1.00 
seller. 4iXi% profit. N. Home. 1957 Warren, Chicago. 

WONDKItH'I, chance! Men's shirts and furnishings 

at wholesale rates, or make $10 daily starting real busi- 
ness. Goodell Company, 87 Duratex Building, New 
York. 

MEN and Women— Become independent — own your 
business, experience unnecessary selling our $6,000 Acci- 
dental Death. $30.00 Accident. »2.V00 Sick Weeklv Bene- 
fits, $10.50 yearly, half amounts $5.50. Guaranteed 
steady income from renewals. $250,000 deposited Insur- 
ance Department. Registration Dept. S. Newark. N. J. 
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VULCANIZING Auto Tires growing and profitable 
business, especially now. Easy to learn. Instruction 
book $1. Plants $50 up. Catalog free. Equipment 
Company, 149 Canal, Cincinnati, Ohio. 



MAKE and Sell Your Own Goods. Machinery un- 
necessary. Expert Chemists advice. Special attention 
to beginners. Write for Formula Catalog, Elmer Mystic 
Company, Washington. D. C. 



SALESMEN wanted to sell Electric Cigar Lighters 
and Molsteners. Salary or Commission. You carry 
stock or we ship direct. Write for special Offer. Drake 
Manufacturing Company, 220 Grand, Milwaukee, Wis- 
consin, 

WANTED: Man with auto in every section to sell 
our Big Six-In-One tool, comprising vise, pipe vise, anvil, 
drill press, cutting hardle ana corundum grinder. Every 
farmer, janitor, private or public garage, small shop, etc., 
a prospective buyer. Outfit weighs 90 pounds, sells for 
$24.00 with a fat profit to you. No trick to sell. Always 
pleases. Write Chicago Flexible Shaft Company, Dept. 
U. W, 5600 West 12th Street. Chicago. 

AGENTS — Make $50 weekly taking orders for fast 
Belling Goodyear raincoats; hundreds of orders waiting: 
$2 an hour for spare time; we deliver and collect; sample 
coat free; write today for agency. Goodyear Mfg. Com- 
pany. unr> Co.idwMr Building: Kansas city. Missouri. 

FREE — Latest issue. New Formulas. Tells how to 
make your own goods. Write today. S. A H. Manu- 

faeturlng Laboratories. 10602. Boylston Building. Chicago. 



AGENTS — Jobbers. Catchiest Novelty Invented! 
Aerial Balloon makes youngsters wild with joy. Im- 
mensely Interesting. Season's sensational seller. Large 
profit. No competition. Write Immediately. Marui A 
Company. Tribune Building, New York. 

AGENTS — $10-$ 15 dally. Every owner wants his gold 
initials on side door of automobile; applied while waiting: 
sale, $1.50; profit, $1.38. Write for general agency, our 
special offers and free samples. Monogram Supply 
Company, Dept. C, Bowers Building, Newark, New 
Jersey. 



AGENTS and General Agents — M ike traveling a profit 
instead of a loss. Go from town to town selling household 
necessities and securing new agents. Big Income on your 
own and your agents' work. Write quick. Duo Company, 
Dept. B16, Attica, New York. 



; F| . ■ ' ', i I 1 1 ■ 1 i ill." 1 UIA. 

THE prosperous agent is a Davis agent. Line up for 
the Big Rush — $40-$60 weekly. "Lucky 11" and our 27 
other varieties cut store price 1-3-H-Worth 150% to 200% 
for you. Davis Products Company. Dept . 51. Chicago . 



$732.25 earned January by one man; others made 
$200.00 to $500.00 same month. With auto season Just 
ancad our agents will double — triple this. You can do the 
same, selling this wonderful new invention — guaranteed to 
prevent punctures and lessen cost per mile of tire. Dept. 

K. Tire In-Sole Mfg. Company, Findlay, Ohio. 

Die Money and Fast Sales. Every owner buys Gold 

Initials for his auto. You charge $1.50: make $1.35. 

Ten orders dally easy. Write for particulars and free 

samples. American Monogram Company, Dept. 47 

East orange. New Jersey. 

SIGN Agenta to represent us in your locality: unlimited 

field. Samples free. Interstate Sign Company, Dept. A, 

2020 North Ilalstead Street, Chicago. 



STOP! Read twice! "Everybody's Friend" offers 
200% profit, money back for failure to remove grease 
spots from clothes and exclusive territory. 25c coin 
brings pa?k ge. Write to day. Anson E. Palmer, 1,615 Race 
Street, Ph ladelphia. Pennsylvania. 



MAKE $30.00 next Saturday. Speederator lor Fords 
selling like wildfire. Used by Ford Motor officials. M akes 
any Ford run like a Packard. Stops stalling and bucking. 
Put on quick — instant satisfaction. No holes to bore. 
Sell ten to twelve a day easy. Splendid profits and 
exclusive territory. Write quick for Information. Address 
Perrin Company, 1049 Hayward Building, Detroit, 

'■• 1 i i ■ ? l l l-- : -- 1 1 . 

SELL Tires direct to car owner. 30x3 non-skid $1 1.75. 
Tubes $2.25; other sizes In proportion. Guaranteed 6,000 
miles on liberal adjustment basis. Big commissions paid 
weekly. Experience or capital unnecessary. Auto Tire 
clearing House. l.~>72 West 15th, Chicago. Illinois. 

SEND for free catalogue "Golden Opportunities"* 
Typewritten formulas, trade secrets In every line, chem- 
ical analysis. 23 years manufacturing experience. No 
bumbuggery. Satisfaction guaranteed. Industrial Sales 
Service. 73 Washington, Memphis. Tennessee. ____ 

$1,000 per Man per County; Strange invention startles 
world — agents amazed. Ten Inexperienced men divide 
$40,000. Korstad, a farmer, did $2,200 In 14 days. 
Slelcher, a minister, $195 first 12 hours. $1,200 cold 
cash, made, paid, banked by Stoneman, in 30 days; 
$15,000 to date. A hot or cold running water bath, 
equipped for any home at only $6.50. Self-heatlng. No 
plumbing or water-works required. Investigate. Ex- 
clusive sale. Credit given. Send no money. Write letter 
or postal to-day. Alien Mfg. O.. 641 Allen Building, 
Toledo. Ohio. 

$75.00 weekly selling Liberty-Blue Ink Powder. Enthusi- 
astic Agents Everywhere. Sample and attractive proposl- 
tlon free. Norman Q'-ri Hemct. California. 

MAN Id eacb town to refinish chandeliers, brass beds, 
automobiles, by new method. $10 daily without capital 
or experience. Write Gunmetal Company, Avenue "F," 
Decatur. 111. _^___„ 

PATENTS. Write for Free Illustrated Guide Book. 
Send sketch or model for free opinion of Its patentable 
nature. Highest references. Prompt attention. Rea- 
sonable Terms. Victor J. Evans 4 Co., 174 Ninth, 
Washington. D. C 

SALESMEN, high grade, for state and county agen- 
cies: practical device rings electric bells forever without 
batteries; made by leading manufacturer. Sound, per- 
manent business: men are already making good money: 
territory being rapidly assigned; references and previous 
experience essential. Betts A Betts Corporation, Bctts 
Building. 42nd Street. New York. 

AGENTS: Big proilts. Best jind cheapest window 
letters made. Easily applied. Dime brings five sam- 
ples. Particulars free. Stalbrite Company, 1115 Second 
Avenue. New York. 

SALESMEN — City or travelling. Experience un- 
necessary. Send for list of lines and full particulars. 
Prepare In spare time to earn the big salaries— $2,500 to 
10.000 a year. Employment services rendered members. 
National Salesmen's Training Association, Dept. 126U, 
Chicago, Illinois. 

W o N 1 1 E it FU L Adding Machine — Seven column ca- 
paclty — retails for one dollar. Sells itself everywhere. 
Most offices purchase several. Sensational agency propo- 
sltlon. L. J. Lcishman (.'.)., Dept. F, Ogden. L'tah- 

AGENTS: Sell rich looking 36x3S Imported nigs. 
$1.00 each. Carter. Tenn.. sold 115 in 4 days; profit. 
$57. You can do same. Write for sample offer and selling 
plan; exclusive territory. Sample rug by parcel post 
prepaid, $1.39. E. Condon, Importer. 12 Pearl Street, 

Boston. Mu>.-:iclinsCrs. 

AGENTS make 500*". profit handling auto mono- 
grams, new patriotic pictures, window letters, transfer 
flags and novelty signs. Catalog free. Hlnton Com- 
panv. Star f Ity. Indiana. 

SALESMEN— $10-$15 daily selling gold transfer letters 

for autos to supply stores, garages, etc. Send for free 
samples; general agency given. Transfer Supply Com- 
pany, Bowers Building, Newark, New Jersey. 
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Popular Science Monthly 

WE want live representatives In your locality selling 
Bull Dog Inner Tires. Inner casing for automobile tires. 
Guaranteed to prevent punctures and blow-oute, tire 
fabric not canvas. Double tire mileage. Easy to sell 
Big demand. Protected territory. Agents making $150.00 
weekly. Eastern Auto Specialty Company, Dept. B., 
Utlca. New York. 

AGENT Johnson made $10.00 first evening. Partlc- 

ularw. "Taymor," W-335 Broadway, New York. 

WERE you ever offered a grocery store? You can 

handle Sugar, Flour, Canned Goods, Dried Fruit, Coffee 
and entire line of Groceries, as well as Paints, Roofing, 
Aluminum Ware and Automobile Oils, with no rent to 
pay; no money invested; take large orders from sam- 
ples. Goods are guaranteed and proven quality. Sell- 
ing experience not necessary. Steady, profitable work 
for "workers." Address Hitchcock-Hill Company, Dept. 
220, Chicago, Illinois. Reference: any Bank or Express 
< 'ompany. 

KEROSENE Burners for Furnaces. Cook and Beat- 
ing stoves. Economy Mfg. Company, 010 West Mod- 

roe. Chicago 

SANITARY Wire-Crip Brushes. Dustleas Mope. Dust- 
less Furniture Dusters. Automobile Brushes, etc.. are the 
big money-makers of the year. Exclusive territory for live 
salespeople. North Ridge Brush Co., 115 Clark Street. 
l reeport, Illinois. 

$5.00 to $25. 00. dally monogrammlng automobiles, etc., 
with Globe Transfer Initials. Particulars free; samples 
10c. Globe Decalromania Company (Factory). Newark. 
New Jersey. West of Rockies. 1785 Green street, San 

Francisco. 

AGENTS — Steady Income. Large manufacturer of 
Handkerchiefs and Dress Goods, etc., wishes representa- 
tive in each locality. Factory to consumer. Big profits 
honest goods. Whole or spare time. Credit given. 
Send for particulars. Frceport Mfg. Company, 24 Main 
Street, Brooklyn, N. Y. 

BIG profits selling Jubilee Spark Intensifler to auto 
owners, garages. Banishes spark plug trouble. Saves gas. 
Exclusive territory. Jubilee Mfg. Co., 94 Sta, C, Omaha. 

NVI> r,i?jK:i . 

AGENTS and Crew Managers: New fast selling food 

specialty. LI vest article. Packed your label. Write or 
wire. Federal Pure Food Company, 2306-H Archer 
Avenue. < 'hirago. 

GET our plan for munogramming automobiles, trucks, 
hand luggage and all similar articles by transfer method; 
experience unnecessary: exceptional profits. Motorists, 
Accessaries Company, Mansfield. Ohio. 

INSYDE Tyres, Inner armor for Automobile Tires, 
prevent punctures and double mileage of any tire. Lib- 
eral profits. Details free. American Accessories Co., 
Dept. 07, Cincinnati. Ohio. 

WHISKEY, Brandy, Bum, Champaigne. Wines. 50 
Other Non- Alcoholic Flavors for 8oda Fountain foods, etc. 
Out-jelling all others on the market. One salesman sold 
over a thousand dollars worth In one week. Write today 
for particulars and proof. Make these goods yourself, 
get exclusive territory now. Crouch, Chemist, 309 Broad- 
way. New York. 

500 Agents wanted at once for Mitchell's Magic Marvel 
Washing Compound. 300'"i profit, enormous repeater. 
Washes clothes spotlessly clean in ten to fifteen minutes. 
One thousand other uses in every home. Astounds and 
delights every woman. Nothing else like it. Nature's 
mightiest cleanser. Contains no lye, lime, acid, or wax. 
Free samples furnished to boost sales. We positively 
guarantee the sale of every package. Exclusive territory. 
Own your own business. You cannot fail to make big 
money. Barber, Ohio, made $500 last month. Send for 
free sample and proof. Hurry, bustle, grab this chance. 
L. Mitchell A Company, Desk 301, 1312-1314 East 61st, 
Chicago. 

SELL necessities. Everybody needs and buys the 
"Business Guide." Bryant cleared $803 In July. Send 
for sample. It's free. Nichols Company, Box IB, 
Napiervllle. Illinois. 

AUTOMATIC Sleeve Links Cults over Elbows Instantly 
without bother. Lowered they close automatically. Sell 
like wildfire. Great convenience and shirt saver. Liberal 
exclusive proposition for experienced salespeople. Sample 
pair, $1.00. Expandolinks Manufacturers, Sheboygan, 
Wisconsin. 

"ONE Raindrop" Window Operator; windows shut 
automatically. Sample postpaid. $1.00. Automatic Wln- 
dow Company. 21Q7 North Percy. Philadelphia. 

ONE fi-ile a day means S200 per month. Five a day — 
$1,000 per month. Marvelous new Automatic Adding 
Machine, retails $12.50. Work equals $300 machine. 
Five-year guarantee. Write quick for protected territory 
and trial offer. Calculator Corporation, Dept. O. Grand 
Rapids. Michigan. 

SELL "Vlctorclean" Washing Wonder. It's a wonder- 
ful repeater. Free samples to boost sales. Skytt, 726 

Fast 5th. I'uluth. Minnesota. 

EASY, pleasant wnrk for mechanic*, pimp inn, clerks, 
during spare hourB, will add many dollars to their salaries. 
Also want persons who can give full time. Big wages 
assured. Novelty Cutlery Company, 27 Bar Street, 
Canton. Ohio. 

AGENTS — Best seller; Jem Rubber Repair for tires 
and tubes; supersedes vulcanization at a saving of over 
K00 per cent.; put it on cold, it vulcanites Itself in two 
minutes, and is guaranteed to last the life of the tire or 
tube; sells to every auto owner and accessory dealer. For 
particulars how to make big money and free sample, 
address Amazon Rubber Co., 504 Amazon Building, 
Philadelphia. Pennsylvania- 

AGENTS — Sell Laundry Tablets under your own name 
and brand. Free samples and circulars furnished with 
every order. Particulars free; samples fifteen cents. 
Krebs E. Products. College Point. New York. 

DROP everything else. Sell guaranteed silk hosiery 
and underwear all or spare time: direct from factory to 
consumer. Big money maker. Big commissions. Trompt 
deliveries. C. A D. Company, Dept. 10, Grand Rapids. 
Michigan. 

AGENTS, big profits selling famous Keen-O Polish and 
Rug Cleaner. Something new, samples and particulars 
35c. Keen-O Polish «ompany, 1605 Prairie Avenue, Ke- 

im-;|i;\. \Vp;rrn'v : .n 

SIGNS for store and o Rices. Entirety new. SMi week 

easily made. Chicago Sign System, T-326 River Street. 

Chicago. __ 

AGENTS' directory— Listing over 1,000 rapid selling 

agent specialties with first hand sources of supply; 128 

pages. 1 920 edition ; postpaid 25c. Swnnson, 1205S 

Kans:ts Avenue. Kansas City. Kansas. 

"FLOWER Bead Necklaces" fast sellers, want agents 

every state. Wood Bead Company, 230 East 30th Street 

Los Angeles. 

LYNER TYREs! ••'form-fit. " inside tire protectors. 
Guaranteed against blowouts and most punctures. Easily 
inst illed. Wonderful opportunity to establish permanent 
business. Protected territory, interesting pamphlet free. 
IVlletiro Rubber Company, Box. 322. Cincinnati. Ohio. 

AGENTS: Sell mir accident and sieknefw policies In your 
spare time. Pay $5000 death. $25 weekly benefit. Pre- 
mium $10 yearly. Permanent income from renewals. 
Easy seller. Liberal commissions. Insurance Company, 
Dept. J-I, Newark, New Jersey. 
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m BECOME AN EXPERT 

Accountant 




Copy this Sketch 

and let me see what you can 
do with it. Many newspaper 
artists earning $30.00 to 
$125.00 or more per week were 
trained by my course of per- 
sonal individual lessons by 
mail. PICTURE CHARTS 
make original drawing easy 
to learn. Send sketch of 
Uncle Sam with 6c in stamps 
for sample Picture Chart, tfat tT ^ 

of successful students, ex- 

amples of their work and evidence of what YOTJ 
can accomplish. Please state your age. 

c Uhe Landon School 

of CARTOONING and ILLUSTRATING 
1251 Schofield Bl'lg. Cleveland. Ohio 



Free to Writers ! 

4 WONDERFUL BOOK— read about tt. Tell* bow 
/\ easily .Stories and Plays are conceived, written, per- 
fected, sold. How many who don't DREAM they can 
write, suddenly find It out. How the Scenario Kings and 
the Story Queens live and work. How bright men and 
women, without any special experience, learn to their own 
amazement that their simplest Ideas may lurnlsh brilliant 
plota for Plays and Stories. How one's own Invagination 
may provide an endless gold- mine of Ideas that bring Happy 
Success and Handsome < 'ash Royalties. How new writers 
get their names into print. How to tell If you ARE a writer. 
How to develop your "story fancy," weave clever word- 
pictures and unique, thrilling, realistic plots. How your 
friends may lw your worst judges. How to avoid dis- 
courage men t and the pitfalls of Failure. HOW TO WIN'. 
This surprising hook called " The Wonder Book for Writers." 
is ABSOLUTELY FREE. No charge. No obligation 
YOUR copy Is waiting for you. Write for it NOW. Just 
address 

AUTHORS' PRESS. Dept. 123. AUBURN, NEW YORK 



Learn Electricity 



No need of taking from 1 to A 
years at America's greatest 
pract.ool Institution. Finest 
oqulpment. No books. No 
classes. All Individual instruc- 
tion. No special education 
necessary. Doy and evening 
school. OpAn all year. Knter 
any time. Earn while you learn 
Also courses in Drafting, Plumb- 
4 and Motion Picture Operating. 
Be sore to state whirl, course Interests you 

COYNE TRADE AND ENGINEERING SCHOOL 
Dept. 37 39-51 E. Illinois St., Chicago, III 




Electrical 



men wlih training are In de- 
mand. For more than :l quarter 
of a century, this school has 
been training men of ambition and limited time, for the 
electrical industries. Condensed course in Electrical 

enables grad- 
u a t e a to se* 
cure good 

positions and promotions. Theoretical and Practical Electric- 
ity. Mathematics, Steam and Gas Engines and Mechanical 
l>rawing. Students construct dynamos, install wiring and 
test electrical machinery. Course with diploma complete 



Engineering 




In One Year 



Over 3000 men trained. Thoroughly 
equipped fireproof dormitories, dining 
hall, laboratories, Fbops. 
Free catalog. 2sth year opens Sept. 29, 1920. 
BLISS ELECTRICAL SCHOOL 101 Tituma Aire.. V asniaglsn, D. C. 




Begin Today-Write for My FREE BOOK 
I can males a nod penman of jrou at home dor- 
intt "par- tim<-. Writi- fnr my I- REE BOOK. 

HOW TO HrJCOME A (,OOI) I'ENMAN." It 
contains specimen* and tells how others mas 
tared [irnmanship by the Tamblyn System. Your 
name will bn rletrnntly written on a card if you 
enclose stamp to pay postage. FREE BOOK 
Write for It Today. 
F. W. Tamblyn, 437 Ridge BUfe Kansas City, U.S.A. 

STAMMER 

If you stammer attend no stammering 
school till you get my big new FREE book 
and special rate. Largest and most success- 
ful school in the world, curing all forms of 
defective speech by adraDced, natural 
method. No sing-song, hand-swing ortime-beat. 

L North -We* tern School for Stammerers, Inc. 
Grand Avenue Milwaukee, W„ 



i 



Safe BY MAIL ' 



I won World's First Prise for bast course in 
PonmanaSip. Under my Kuidonrc you can 

Oecomt* an expert penman. Am placing many of my 
students aa instructors In commercial colleges nt hirh 
salaries. If yoo wish tn bee omit a bettarpenmnn . write 
me. 1 will send you FREK one of my Favorite Pens 
and a copy of th.- Rnnoomwrian Journal Write today. 

C. W. RANSOM, 488 Essex Bldg., Kansas City. Mo. 





Anto and Tractor Mechanic 
Earn $100 to $400 a Month 

Touni? man^ are you 
mechanically inclined? 
Come to the Sweeney 
School. Learn to be 
an expert. I teach 
with tools not books. 
Do tho work yourself, 
that's the secret of the 

SWEENEY SYSTEM 

of practical training; by which 6.000 ' 
soldiers were trained for U. S. Gov- 
ernment and over 20, 000 expert 
mechanics. Learn in a few weeks; no previoua 
experience necessary. 

FRFF ^Y rit< ? toda y Ior RHutlSssJ free catalog 
■ nnata showing hundreds of pictures men 
working- in new Million Dollar Trade School, 

) LEARN A TRADEi 



SCHOOL OF auro - TdacTon-AvlimoT, 
cs SWEENtr Bloc. jWWAj c i tv. no. 1 




DO YOU LIKE TO DRAM 



Cartoonists Are Well Paid 

\\ e will not kivo you any crand prise if you answer thii ad. 
Nor will we claim to tuako you rich in a week. But if you 
are anxious to develop your talent with a successful car- 
toonist, »o you can male.- money, send a copy of this picture 
with 0c in stamps for portfolio of cartoons andsample lesson 
plate, and let us explain, 

THE W. L. EVANS School of Cartooning 
825 Leader Bids;., Cleveland, O. 



Get Bigger Pa^ 

ELECTRICITY 



through 



^ r£$ X$S*£L And In HAWKINS 
Y f QUnjEB Juat what you need lo 
I know about electricity. In simple 
— _ / everyday language — complete, 
concise, to the point. In Questions 
and answers. A complete standard 
. course In Electrical Engineering. 
a\ a\! ■rA yeml for your set today to look 
|y i tv\ over - 

HAWKINS 
ELECTRICAL 
GUIDES 




3500 PAGES 
4700 PICTURES 
POCKET SIZE 
FLEXIBLECOVERS 
$1 A NUMBER 
*1 A MONTH 

Magnetism — Induction^ 
Experiments — Dynamos — 
Electria Machinery — Motors 

— A*=>aturc.s— Armature Windings — Installing of Dyna- 
mos— Electrical Instrument Testing- — Practical Manao- 
rnent of Dynamos and Motors — Distribution Systems — 
Wiring— Hiring Diagrams — Sign Hashers — Storage Bat- 
teries — Principles of Alternating Currents and Alternators 
— Alternating Current Motors — Transformers — Con- 
verters — Rectifiers — Alternating Current Systems — Cir- 
cuit Breakers— Measuring Instruments — Switch Boards 

— Powor Stations — Installing Telephone — Telegraph — 

" Telcss^Bells — Lighting — Railways. Also many mod- 
ern Practical Applications of Electricity and Ready Refer- 
ence Index of tbe 10 numbers. 

Shipped lo you FREE. Not a cent lo par until you see 
the books. No obligation lo buy unless you are satisfied. 

Send coupon now— today— and f St Ihis greit help library 
and see if it is not worth S 1 "10 lo you— you pay $1.00 a 
month for 10 months or return it. 




THEO. AUDEL & CO.. 72 
Fifth Ave'., K. T. Fl„,. 
_ jbmit for examination Hawkins 
Electrical Guides (Price si escli>. 
Ship nt once, prepaid, the 10 numb.m. If 
satla factory. I agree ti> semi you XI within 
mail you 21 each 



P.S.M. 7-20 



The Profession That Pays Big Incomes 

Never before have there been so many 
splendid opportunities for trained account- 
ants—men whose training combines a knowl- 
edge of Auditing, Cost Accounting, Business 
Law, Organization, IncomeTaxWork, Man- 
agement artd Finance. Few professions offer 
better opportunities to young men of ambi- 
tion and intelligence. The tremendous busi- 
ness gn iwth of this country has created a rich 
field for the expert. There are only about 
3,<KX) Certified Public Accountants to do the 
work of the half million concerns needing 
proficient accounting service. The expert 
accountant is needed today in every big 
business organization. 



Knowledge of Bookkeeping 
Unnecessary to Begin 

If you are ambitious, you can train for one of these 
big positions. The LaSaile method will train you by 
mail under the direct supervision of William B. Cas- 
fenholz. A. M„ C. F. A., former Comptroller and In- 
stnictor. University of Illinois, assisted by a large 
start of Certified Public Accountants including mem- 
bers of the American Institute of Accountants. You 
will be given whatever training, instruction or review 
on the subject of bookkeeping you may personally 
need— and without any expense to you. Our big free 
book on the accountancy profession fully explains 
how we train you from the ground up. according to 
your individual needs, from the simplest bookkeeping 
Principles to the most advanced accounting problems. 
All text material supplied in the course has been 
especially prepared in clear, easy-to-understand lan- 
guage so that you can readily master the principles 
by home study. 



Send for the Facts Now 

Mail the coupon now and get our free book which 
full) describes our expert training course and tells 
all about our Money-Bock Guarantee. C. P. A. ex- 
aminations, state regulations, salaries and incomes, 
and how you can qualify f ir a high-grade accounting 
position without interference with your present twsi- 
tion. Send in the coupon and tind out bow we have 
helped over 215. i«>0 ambitious men. and learn what 
we can do for you. 



Valuable Book FREE 

A prominent Chicago execu- 
tive says: "Get this book. 'Ten 
Years' Promotion In line, 
even if it costs you $5.00 for a 
copy." Let us send it to ro 
free, with literature explain 
ing how you can train for a 
Higher Accountancy job 
without interference with 
your present dutie 

Send coupon today— 
NOW. 

Mail This Coupon — — — 

LASALLE extension university 

The Largest Business Training Institution in the World 

Dept. 783-H Chicago. Illinois 

Send at once, without cost or obligation to me. your 
valuable book, "Ten Years' Promotion In One." also 
your book of Accountancy Facts and full details of 
yuur course in Higher Accounting. 

Name .„ 




Present Position 



Address 



1 ; 



Quick-Action Advertisements continued from page 12 



Popular Science Monthly 



TJ. 8. Player Music Rolls are nationally known and ad- 
vertised; more than live thousand piano and phonograph 
de alers handle them. We want representative* to become 
our dealers where we have no regular dealer distribution. 
No experience nor Investment required to earn big profits 
and establish yourself in business. All player piano owners 
are constant buyers of music rolls. 80% of all pianos sold 
are player pianos. Applications desired from honest and 
energetic people wishing a steady income. United States 
Music Company. 2 f XV.i Wcwf l^ike street. Chicago. U. S, A. 

DOUBLE your Income every week; nature docs it while 
yo'i sleep. Self-nd dressed envelope for report. V. B . 
Company, Pearl Ilivi-r. NVw York. 

RADIUM Pepolltes shine In the dark. Guaranteed five 
years. Used to locate anything In the dark. Send 15c 
stamps for sample. Agents 100*; profit. Kadtum Sales 
Company, Wcohnwkcn I'. <».. Niw .}<■:>< :, 

AGKNTS — Cash in on prohibition. $.17 to $4fl weekly. 
New, fast selling articles — going like wildfire. Ak'ents 
cleaning up. Write today for particulars. American Prod- 
ucts Co.. 2352 American Bldg.. Cincinnati. Ohio. 

REPRESENTATIVE Wanted to handle our complete 
line of Are protection devices, such as AJax chemical lire 
engines on wheels, hand tire extinguishers, fire buckets and 
tanks, hose carts, racks, reels and hose, watchmen's clocks, 
1 uldtTs, escapes, signs, etc. Every factory, mill, store, fire 
department, etc.. Is in the market for our extensive line. 
Representative wanted capable of earninc $5000 upwards, 
annu illy. AJax Fire Engine Works, Bush Terminal Build- 
ing, Brooklyn. New York, 

SALESMAN — Side or main line, to sell low-priced 6.tKK> 
mile guaranteed automobile tires, 30*3'*} non-skid sells 
for $13.95; other sizes in proportion. Good money-making 
proposition for live wires. Master Tire Co., 1414 South 
Michigan, Chicago. 

AGENTS wanted to sell our 25 light acetylene g«s gen- 
erator; fully guaranteed: cheap: safe and reliable. Write 
iMiiiel Zimmerman. Maidey. lmluuiu. 

$10 WORTH of finest toilet soaps, perfumes, toilet 
waters, spices, etc., absolutely free to agents on our refund 
plan. Lacasaian Co.. Dept. 615, St. I,oui«, Missouri. 

WATER stills, made entirely of heavy copper, one or 
I hree gallon capacity, prices 525.00 and $40.00, respectively. 
: ihipped prepaid by express or parcel post the same day we 
receive your order. Ideal for distilling water for automo- 
bile batteries. Industrial uses, and drinking purposes. 
Boyer & Company, 802 Farham Building, Omaha, Ne- 

hr.<sk'i , 

AGENTS wanted for automobile specialties, three big 
sellers, patented, big profit, no competition, every owner a 
prospect. Rubber steering Grips, Lubricators. Lamp Brack- 
et* and others. Fracto Specialty Co.. Manufacturers, 101 
Massachusetts Avenue. Huston. Massachusetts. 

AGENTS: Waterproof Kitchen Apron. Needs no laun- 
dering. Every housewife buys. Dainty, durable, eco- 
nomlcil. Big money. Sample free. Thomas Company, 
L'lfil North Street. Dayton. Ohio. 

MAKE big money manufacturimr marble, onyx, tile 
more beautiful than genuine at cost of about 10c sq. ft. 
Marble face brick any colo-, $15 thousand — sell 875. Ex- 
perience unnecessary. Money back guarantee with all 
expenses incurred if you cannot make products listed by 
following my instructions. Send for sample and list. 
B. F. Spencer. Box 213. l^os Angeles. California. 

HELP WANTED 

BE a Finger Print Expert— $25 to $50 a week and more 
In this new and fascinating profession. Finger Print 
Experts hold positions of Independence and trust. Work 
Intensely interesting. They are In big demand by banks, 
corporations, big factories, detective agencies, etc. You 
can qualify. Write today for special limited offer and free 
illustrated Book. Tells all about Finger Prints. Uni- 
versity of Applied Science, Room BISfi, 1920 Sunnyslde 
Avenue. Chicago. Illinois. 

GOVERNMENT positions are deslraole. $1000-$2()rK) 
to start. Let our expert (Former Government Exam- 
iner) prepare you. Free booklet. Patterson Civil Ser- 
vlce School. Box 5020. Rochester. New York. 

DETECTIVES earn big money. Travel. Experience 
unnecessary. We train you. Particulars free. Write 
America n Detective System, Urns Broadway, New York. 

BE a detective. Excellent opportunity, good pay, 
travel. Write C. T. Ludwig, 424 Westover Bldg.. Kansas 
C ity. Missouri. 

BE a Mirror Expert, $'i-S10 a day; spare time home 
at first; no capital; we train, start you making and sli- 
vering mlrrorB. French method. Free prospectus. W. F. 
Dcrr. 1-res., 570 Decatur Street. Brooklyn. N. Y. 

FIREMEN". Brakemen. Baggagemen. $14O$200 
Colored Porters, by railroads everywhere. Experience 
unnecessary. 830 Railway Bureau, East St. Louis. Illi nois . 

SILVERING Mirrors. French plate taught. Easv to 
earn. Immense profits. Plans free. Wear Mirror 
Works. Excelsior Springs, Missouri. 

DETECTIVES make b«g money Be one! Excellent 
opportunities. Write American school of Criminology 
1 >etroit, Michigan. 

VULCANIZING auto tires growing and profitable 
business, especially now. Easy to learn. Instruction 
book $1. Plants $50 up. Catalogue free. Equipment 
company. 21 Canal. Cincinnati. Ohio. 

MEN — Age 17 to 45. E \ per : e nee u n n L-ressur y . Travel, 
make secret Investigations, reports. Salaries, expenses. 
American I-orcign Detective Agency. 321. St. l.ouis. 

WRITE Photoplays; $5(t each- i:\perem-e unneces- 

sary; details free to beginners. Producers' League, 

1!)4. St. Ixtuls. 

STOP dally grind. Start silvering mirrors, auto head- 
llghts, tableware, etc. Plans free. Clarence Sprinkle, 
Dept. 05, Marlon. Indiana. 

BLUEPRINTS: How to read. See page 9. Me- 
chanics' Improvement Association. 



DETECTIVE'S Earn Big Money. Travel, unusual 
opportunity. Write Johnson's Detective Correspondence 
School. Dept. H, 232 Sheldon Avenue. Grand Rapids 
Michigan. 

RAILWAY traffic lnspecio.* earn from Si 10 to $200 per 
month and expenses. Travel if desired. Unlimited ad- 
vancement. No a«e limit. We train you. Positions fur- 
nished under guarantee. Write for Booklet CM-13, 
Standard Business Training institute. Buil lo. New York. 

PATENTS — Book free. Send sketch for free opinion of 
patentable nature. Talbert & Talbert, 4S46 Talbert Build- 
ing. W.-is'iiiK'ton, D. C. 

BE prosperous. Painting portraits on class; silvering 
mirrors; plating tableware: metal plating. Ingfucfions 
complete $1.00. Send to-day. Address N. s. Rorick, Dept 
P. 127 Carroll Street. Akron. Ohio. 

LEARN to Write Advertisements. Unlimited demand 
for trained advertising men. Earn $00 to $150 a week. 
We teach you every angle of this highly pild profession In 
your spare time by mall. We help you to secure a posi- 
tion. Write for Free Book. "Increased Salaries and Pro- 
motion." Page-Davis Correspondence School. Dept. 1365 
Chicago. Illinois. 

MEN— Boys. 16 up. Get ready for railway mail clerk 
examinations. $10O— $150 month. List positions ob- 
tainable free. Franklin Institute. Dept. T50. Rochester. 
New York. 



COSINESS OPPORTUNITIES 



ENTER a new business. Earn $3,000 to $0,000 yearly 
In professional fees making and fitting a foot specialty, 
openings everywhere with all the trade you can attend 
to: easily learned by anyone at home in a few weeks, 
at small expense; no further capital required; no goods 
to buy. Job hunting, soliciting or agency. Address 
Stephenson Laboratory, 15 Back Bay. Boston, Massa- 
chusetts. 

WE start you In business, furnishing everything. Men 
and women, $30.00 to $100.00 weekly operating our "New 
System Specialty Candy Factories" anywhere. Oppor- 
tunity lifetime. Booklet free. II. Ragsdale Company. 
East Orange, New Jersey. 

BUILD a genuine Choraleon Phonograph and save 
over half. Fine profits building and selling. We fur- 
nish motors, tone arms and necessary parts. Send for 
our catalog and Free blue print offer. Choraleon Pbono- 
graph Company. 723 Monger Building. ITkhart, Indiana . 

BIG profits raising Belgian Hares. We pay you $0.00 
pair and express. Contract, literature luc. Co-opcra- 
tlve Supply Company. Dept. K. St. Francis. Wisconsin . 

SUBSTANTIAL manufacturing corporation wants 
capable man to establish branch and manage salesmen 
$300 to $1,500 necessary; you handle own money; will 
allow expenses to Baltimore if you will qualify. For 
particulars address Secretary, 416 North Howard Street. 
Baltimore. Marylan d. 

CONTROL new exclusive phonograph record exchange 
business for your town. $25 capital required. Satoo 

■ <H'T1'T. ' IIIP-in'.L, Npw Vnrk _____ 

BUILD up your own business. We will manufacture 
article In demand everywhere, retailing $1.50. under your 
label, at 30c each. We guarantee to teach you how to 
sell retail, wholesale, through agents, personally, and by 
mall free. Tremendous repeat business: one of our 
customers made $1000 one month. Write for proof. 
Scientific Laboratories. 27 Court Street, Brooklyn, New 
York. 

HOME-WORK! Ten valuable Articles. Instructions for 
making, how and where to sell them, only $1.00. Act now 
and succeed to-morrow. Home Aid Company, West 
Milan. New Hampshire. 

RAISE Silver Foxes! Large profits. Easy to raise. 
Exceptional opportunity. New syndicate. Easy terms. 
Particulars free. C. T. Dry*:. 5244-87 South Maplewood 
Avenue, ( hicago. 

TEN CENT package Metler's Compound makes one 
pint excellent Ink. Sample 5 cents. A. D. Metier, 
Louis Street. New Brunswdrk. New Jersey. 

STUDY Human Nature, make people like you. get 
along better, make more money, develop a winning per- 
sonality, learn to know people as they are. Send 5 cents 
(stamps) for "Personal Power." a little book that points 
the way. Address. Progress League. 4431 Union Square. 
New York. ^^^^^^ 

USED Correspondence Courses of all kinds sold. 
t Courses bought.) Lee Mountain, I'lsgah. Alabama. 

TOU can earn $50 to $150 a week as an Ad- Writer, 
Experience unnecessary. Particulars for stamp. R. P. 
Koehler. Dept 156 West Vernon. Los Angeles 

I MADE $30 a week evenings with a small mall-order 
business. Free Booklet tells how. 2c postage. Al Soott, 
Cohoes. New York. 

MEN Wanted — Manufacturing concern wants men to 
open office and manage salesmen; wonderful opportunity to 
make big money; from $i00 to S10O0 necessary. Write 
Director of Sales. Connery Machine A Tool Company, 
Springfield, Mass. 

START Business. Practical chemists will supply you 
with formulas, trade secrets, chemical information, 
manufacturing processes, analysis. Ktonln & Cora- 
pany. 5HW Jeffers-n Street. Philadelphia. Pennsylvania. 

PATENTS Procured— Trade Marks Registered— A 

comprehensive, experienced, prompt service for the pro- 
tection and development of your Ideas. Preliminary 
advice gladly furnished without charge. Booklet of 
Information and form for disclosing Idea free on request. 
Richard B. Owen. 44 Owen Building. Washington. P. c, 

EXPERT Chemist will furnish Formula and Trade 

Secrets in all lines. Lists free. W. L. Cummlngs, Ph.D.. 
< :ord'>:i Avenue Syrarn^e. N c -t Y^rk. 

VULCANIZING Auto Tires growing and profitable 
business, especially now. Easy to learn. Instruction 
Book $1. Plants $50 up. Catalogue free. Equipment 
Company, 151 Canal Street. Cincinnati. Ohio. 

BE a detective. Excellent opportunity, good pay, 
travel. Write C. T. Ludwig. 424 Westover Bldg., Kansas 

City. Mo. 

DOLLARS yearly in your backyard. No ginseng, 
mushroom dope. ' New Ideas. Investigate. Particulars 
free. C. MeU, 313 East S'.Uh St.. New York. 

INSYDE tyres, inner armor for automobile tires, 
double mileage and prevent punctures and blowouts. 
Quickly applied. Co it little. Demand tremendous. 
Pr.tflis unlimited. Details free. American Automobile 
Access-tries (P.. Dept. I'7H, Cincinnati. <ihh>. 

MAN or Woman, start anywhere; materials that cost 
equipment. Call or write for literature. Anderson steam 
Vulcanlzer Company, 2302 Grand Avenue. Kansas City. 
Missouri. 

DO Y'ou know every move your attorney makes? In- 
ventors, my clients are immediately informed of every 
step in the prosecution of their applications. Write now 
send sketch. Office of Warner I. Cubberley, Patent 
Attorney. 20 National Union Building. Washington. P. C. 

SPECIAL service contains excellent mail-order plans 
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These Are the Hours that Count 



AyTOST of your time is mortgaged to 
A work, meals and sleep. But the 
hours after supper are yours, and your 
whole future depends on how you spend 
them. You can fritter them away on 
profitless pleasure, or you can make 
those hours bring you position, power, 
real success in life. 

Thousands of splendid, good-paying 
positions are waiting in every field of 
work for men trained to fill them. 
There's a big job waiting for you — in 
your present work, or any line you 
choose. Get ready for it! You can do 
it without losing a minute from work, 
or a wink of sleep, without hurrying a 
single meal, and with plenty of time left 
for recreation. You can do it in one 
hour after supper each night, right at 
home, through the International Corres- 
pondence School. 

Yes— you can win success in an hour 
a day. Hundreds of thousands have 
proved it. The designer of the Packard 
"Twin-Six" and hundreds of other En- 
gineers climbed to success through I. C. 
S. help. The builder of the great Equit- 
able Building, and hundreds of Archi- 
tects and Contractors won their way to 
the top through I. C. S. spare-time study. 
Many of this country's foremost Ad- 
vertising and Sales Managers prepared 
for their present positions in spare hours 
under I. C. S. instruction. 

For 28 years men in offices, stores, shops, 
factories, mines, railroads — in every line of 
technical and commercial work — have been 
winning promotion and increased salaries 
through the I. C. S. Over 110,000 men are 
getting ready right now in the I. C. S. way for 
the bigger jobs ahead. 

No matter where you live, the I. C. S. will 
come to you. No matter what your handicaps, 
or how small your means, we have a plan to 




meet your circumstances. No matter how lim- 
ited your previous education, the simply writ- 
ten, wonderfully illustrated I. C. S. textbook? 
make it easy to learn. No matter what career 
you may choose, some one of the 280 I. C. S. 
Courses will surely suit your needs. 

When everything has been made easy for 
you — when one hour a day spent with the 
I. C. S. in the quiet of your own home will 
bring you a bigger income, more comforts, 
more pleasures, all that success means — can 
you afford to let another single priceless hour 
of spare time go to waste? Make your start 
right now! This is all we ask: Without cost, 
without obligating yourself in any way, put it 
up to us to prove how we can help you. Just 
mark and mail this coupon. 



TEAR OUT HERE • 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7682, SCRANTON, PA* 

Explain, without obligating me, bow I can qualify for tbe position, o. in th« 
subject, before which I mark X. 

ADVERTISING 
SALESMANSHIP 
Traffic Management 

business management 

Private Secretary 
Commercial Law 



J certified Public Accountant 

Higher Accounting 

Railway Accountant 

BOOKKEEPER 

Stenographer and Typist 

Good English 

Window Trimmer 

Show-Card Writer 

Sign Painter 

CIVIL SERVICE 

Railway Mall Clerk 

Mail Carrier 

CARTOONIST 

Illustrator 
J Perspective Drawing 
_ Carpet Designer 

Wallpaper Designer 

Bookcovcr Designer 

TEACHER 

Common School Subjects 
High School Subjects 
Mathematics 
AUTOMOBILE OPERATING 
Automobile Repairing 
Auto. Electrical Work 



ELECTRICAL ENGINEER 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 



^MECHANICAL ENGINEER 
Mechanical Draftsman 



Electrical Draftsman 
Electric Machine Dealgnar 
Telegraph Engineer 
Telephone Work 

ARCHITECT 

Architectural Draftsman 
Contractor and Builder 
Building Foreman 
Carpenter 
Concrete Builder 
MARINE ENGINEER 
PLUMBER * STEAM FITTER 
Heating & Ventilation 
Plumbing Inspector 
Foreman Plumber 
MINE FOHEMAN OR ENG1NEEL 
Coal Mining 
Metal Mining 
Metallurgist or Prospector 
Aaaayer 

TEX TILE OVERSEE RORSUPT. 
Cotton Manufacturing 
Woolen Manufacturing 
Locomotive Ennlneer 
Roundhouse Foreman 



Machine Designer 
m Machine Shop Practice 
M Boilermaker oc Designee 
□ Patternmaker 
J Tool maker 

Foundry Work 
1 Blacksmith 
M Sheet Metal Worker 
STEAM ENGINEER 
Stationary Fireman 
GAS ENGLXE OPERATING 
Refrigeration Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
K. R. Construe ling 
Bridgg Engineer 
SHIP DRAFTSMAN 
Structural Draftsman 
Structural Engineer 
Municipal Engineer 
CHEMIST 

Analytical Chemist 
NAVIGATION 
Motor Boat Rann'r 
AGRICULTURE 
Fruit Crowing 
Vegetable Growing 
Livestock & Dairying 
POULTRY RAISER 
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Occupation 
and Employer. 



Street and No.. 
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IN RECENT YEARS no cigar has attained so rapidly the 
standing enjoyed today by WHITE OWL. Three facts explain 
why — (1) the fine character of its leaf, mellowed slowly by 
time and ripe experience, (2) the handsome, tapering, full-size 
Invincible shape, fashioned with real craftsmanship and (3) the 
superior buying resources of its sponsors, the General Cigar Co., 
Inc. Under existing conditions the production of WHITE OWL 
at its present price is a genuine achievement in cigar making. 

DUPES T) A BLE CIGARS 
119 West 40th Street. New York City 
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Racing for the "America s" Cup 

When sport becomes a science 

By Joseph Brinker 




SIR THOMAS LIPTON has come 
to this country with one of the 
most remarkable and sensation- 
ally radical challengers that ever 
crossed the Atlantic. Yachting ex- 
perts who have seen the hull of the 
Shamrock IV agree that she 
is perhaps the lightest and 
yet the most powerful Brit- 
ish racing creation that 
has ever visited our shores. 

The features of design 
that stand out conspicu- 
ously are the extremely long 
keel; the full form of the 
hull in the bow and stern 
sections; the bulge of the 
sides of the hull inward at 
the top or deck; and the un- 
usually lofty sail rig. The 
hull is of the lightest com- 
posite construction, the 
planking being laid in three 
plies with the two inner 
layers placed diagonally. 
The outer layer of the plank- 
ing runs longitudinally. 

Because of the long keel, 
with the lead placed low, 
yachting experts predict 
that the best chance of suc- 
cess of the Shamrock IV 
lies in a strong offshore 
breeze. Then her great sail 
spread will drive her 
through the water at a high 
speed. In light breezes the 
chances of winning are not 
considered so good, because 
her large keel will present a 
big area of wetted surface, 
and the "skin" friction be- 
tween it and the water will 
tend to decrease her speed. 

Against the Shamrock IV 
either the Resolute or the 



Vanitie will race. These yachts re- 
semble each other to a far greater 
extent than either one resembles the 
Shamrock IV. Both of the American 
boats are approximately 75 feet on 
the water-line, the Vanitie being the 





© Edwin Lcvirk 

The racers coming head-on. From left to right are 
the Resolute, the Vanitie, and the Defiance. The 
Vanitie has a greater sail area than the Resolute 



larger when measured by the extent 
of the part that overhangs the water- 
line dimensions. The Vanitie has the 
larger sail area, carrying 9,465 square 
feet of canvas, compared with 8,188 
square feet of sail carried by the Reso- 
lute, which is slightly nar- 
rower, but has a body that 
is more full beneath the 
water-line where the hull 
joins the vertical sides of 
the keel. All three of the 
contestants are provided 
with centerboards set in 
the bottom of the keels. 

No matter which boat is 
selected to defend the Cup, 
she will compare in general 
design more closely to her 
foreign rival than did Amer- 
ica's earliest cup contestant, 
the America. In the span 
of seventy-nine years from 
the America to the Resolvtc 
and the Shamrock IV, there 
has been a remarkable 
evolution in the design of 
the racing yacht. 

The America was built to 
beat the sloop Maria, then 
the fastest pilot-boat in 
New York harbor. While 
she did not beat the Maria, 
she proved to be so fast for 
a schooner that the yachts- 
men who had ordered the 
boat accepted her and made 
ready for the trip across the 
Atlantic. The route was to 
Havre. It was made in sev- 
enteen and one half days. 

After watching the Amer- 
ica, with her widest beam 
amidships and fine lines fore 
and aft, the British accepted 
the American type of clipper 
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bow. But, because of the deep Brit- 
ish waters, the hulls were deep and 
narrow. In America the conditions 
favored boats of greater beam and 
less draft because of the shallow- 
waters. The British type is exem- 
plified in the Genesta of 1885, as shown 
in one of the accompanying illustra- 
tions, and the American type in the 
Mischief, which was built in 1881. 

Coming develop- 
ment was seen in the 
Thistle, the chal- 
lenger for the Cup in 
1887. She was wider 
in proportion to her 
depth than any pre- 
vious contestant. 
Then came the Val- 
kyrie I in 1893, with 
a fixed, finlike keel 
instead of a center- 
board, because a 
fixed keel can carry 
from sixty to ninety 
tons of lead. Finally 
the British type of 
narrow, deep hull 
gave way to the wide 
but shoal hull with a 
deep fin keel to carry 
lead ballast. The 
Reliance, an example 
of this type, with a 
water-line length of 
about 90 feet and an 
over-all length of 140 
feet, carrying 16,000 
square feet of sail — the largest ever 
carried by a Cup yacht — was perhaps 
the acme of the highly developed 
racing machine. 

But the Reliance and the Shamrock 
III were rule-beating freaks, which, as 
soon as the Cup races were over, were 
broken up on the junk-pile because of 
their extreme design, their unseaworth- 
iness, and the inability to get other 
boats to race against them in club re- 
gattas. Because these boats had de- 
veloped into freaks, the racing rules 
were changed. The Resolute, the Vani- 
tie, and the Shamrock IV, all 
with a water-line length of 
75 feet instead of the 90 feet 
of the Reliance are far more 
wholesome boats, and will 
probably see many years of 
regatta racing before they 
are discarded. 

The old racing rule put 
a tax on water-line length 
and sail area, but on 
nothing else. Provided the 
yacht did not exceed 90 
feet in length on the load 
water-line, she could be as 
broad and deep, and as 
long over all, as desired. 
The boats built under the 
old rule drew too much 
water for cruisers sailing 
in the shallow American 
harbors. To save weight 
the hulls themselves were 



made so shallow that there was in- 
sufficient headroom below the deck 
for comfortable accommodations. 
These reasons lie behind the fact that 
all of the racing machines of recent 
years were broken up for junk after 
the completion of the races. 

The new rule and the formula by 
which the rating of the yacht is de- 
termined includes the factors of sail 
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area, length, and displacement. The 
rating is determined by the formula: 



Rating = 0.18 



L V Sail Area 




The first winner of the cup, the Amer- 
ica. Though a swift schooner in her 
day, the boat does not compare in 
speed with the modern racing yacht 



built with a full hull and extremely 
long keel. The Resolute and the 
Vanitie could sail around her in circles, 
because of their modern construction 




Compare the America, which 
won the race in 1851, with the 
Resolute. While the America 
was about 13 feet longer than 
the Resolute on the water-line, 
she was less in length over all, 
on account of the extent of that 



part of her construction that 
'"overhangs" the water-line 
measurement. The America 
is indicated by the darkened 
portion, to show the differ- 
ence in the shape of the hull 
and the relative sail area 



V Displacement 
Because the displacement factor is 
the denominator of the fraction, and 
because the larger the denominator 
the smaller becomes the final fraction 
or rating, it is seen that the new rule 
_ favors boats of larger 
displacement. Other 
things being equal, 
the boat with the 
larger displacement 
will have the smaller 
rating and will re- 
ceive a larger time 
allowance. 

The Vanitie de- 
parts less from the 
old rule than the Res- 
olute. The Resolute 
has a fuller and 
deeper under-water 
body and is built 
more closely to the 
rule, as shown by her 
sharp ends, deep V 
sections, and large 
displacement. The 
Shamrock IV is a 
compromise between 
the extremes of the 
Sha mrock III and the 
Reliance. The Sham- 
rock IV is full ended, 
with a large sail area 
and a deep keel having a large surface 
in contact with the water. 

While the elements of yacht design 
are not expressed in so many words 
in the formula by which the rating of 
the Cup yachts is determined, they 
are present just the same. The re- 
sistance that a vessel encounters in 
passing through water is made up 
of three kinds — frictional resistance, 
wave-making resistance, and eddy- 
making resistance. Frictional resist- 
ance is that due to the friction of the 
water on the under-water 
surface of the vessel. It de- 
pends upon the area of the 
surface and the nature and 
shape of the surface. This 
resistance is known as skin 
friction, and forms a large 
part of the total resistance 
at low speeds. It is, of 
course, decreased by cut- 
ting down the area of the 
hull in contact with the 
water. This area is com- 
S3 monly called the "wetted 
surface." The speed of the 
boat depends upon the 
ratio of the sail area to the 
wetted surface. Without 
unduly reducing the area 
of wetted surface, it is the 
task of the yacht designer 
properly to proportion the 
ratio of the sail area to the 
wetted surface. Because the 
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skin friction is the mos' ''mportant re- 
sistance to the progress of the yacht 
through the water, that vessel with the 
larger ratio of sail area to wetted surface 
will be faster, other things being equal. 

In designing the Shamrock IV, 
Nicholson gave her an extremely long 
keel. This greatly increased the area 
of the wetted surface, but also enabled 
him to spread the lead in the keel out 
longitudinally instead of building it 
up vertically. Hence the center of 
gravity of the lead lies lower, and this 
in turn means greater sail-carrying 
capacity for the same weight. Be- 
cause of this low-placed lead and 
great sail area, which increases her 
speed in strong breezes, yachtsmen 
contend that the Shamrock IV will 
have her best chances of winning in 
strong winds. 

At lower speeds in light airs, where 
the wetted surface and its skin friction 
are the most important considerations, 
the Lipton yacht will be at a great 
disadvantage compared with either 
the Resolute or the Vanitie, which have 
a much smaller area of wetted sur- 
face. The bottom length of the keel 
of the Rcso'ute is only about half 




A comparison of the rig and sail plan 
of the Resolute and the Vanitie, With 
that of the Reliance, which defeated 
the Shamrock III in 1903. The Re 
liance was 90 feet long on the water- 
line and 140 feet overall. The water- 
line length of both the Resolute and 
the Vanitie is 75 feet. The Reliance 
carried 16,000 square feet of canvas. 
The Resolute carries 8,188 square feet 
of sail, the Vanitie. 9,465 square feet 



that of the Shamrock IV. Although 
changes may be made in the rig of 
the Shamrock IV before she crosses 
the starting line on July 15, she may 
carry approximately 10,000 square 
feet of sail area as compared with the 
8,188 square feet of the Resolute. If 
these ratios hold true, the Shamrock IV 
will probably have to give the Resolute 
three or four minutes of time allow- 
ance. This is an important factor, 
for on at least one occasion the Ameri- 
can defender of the Cup beat the 
British challenger on time allowance. 
That was the race between Columbia 
and Shamrock II on October 4, 1901, 
when the Shamrock II actually beat 
the Columbia by two seconds on 
elapsed time, but lost the race by 
forty-one seconds because she had to 
give the Columbia a time allowance of 
forty-three seconds. 

Some idea of the tremendous sail 
spread of the Resolute may be gained 
from the fact that if her sails were 
made from ordinary bed-sheets, fifty- 
four inches wade by eighty-one inches 
long, it would require 270 of these 
sheets, sewed end on end, to give the 
equivalent sail area. 
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Famous Contestants for the "America's" Cup 
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The America 

The most notable peculiarities of the America were in the 
sharpness of her bow and in the shape of her hull on the sides 
which rose from the keel in straight lines, each pair forming 
a sharp V. She was only 94 feet over all; 88 feet on the 
water-line; 22 feet beam, and had liyi feet maximum draft 



The Mischief 

The Mischief was an iron sloop, much smaller than the 
America: she had a draft of only 5 feet, but a deep center- 
board. She had a beam of 20 feet, with a length on the 
water-line of 61 feet. The Mischief defeated the Canadian 
challenger, Atalanta, in two out of the three races sailed 



The British Cutter Cenesta 

The British cutter Genes fa was built along entirely new lines. 
In light winds she was an easy mark for the Puritan, the 
American defender, but in a heavy blow showed such sea- 
worthy qualities that her last race with the Puritan was con- 
sidered one of the best Cup races of any sailed up to 1885 



The Scotch Cutter Thistle 

The Scotch cutter Thistle marked a new departure in British 
challengers. She was 108 feet over all; 86 feet on the water- 
line; 20 feet beam and 13 i feet draft. Her underwater hull 
near the bow was well cut away and she carried 55 tons 
of lead on her keel. Inside she carried ten tons of lead 



The Valkyrie 

The Valkyrie I was the prototype of the present day racing 
yacht with long overhangs at the bow and stern. She was 
the biggest of the challenging sloops up to 1893 and was 
126 feet over all, 85 feet on the water-line, and she had a 
draft of 16K feet. She carried 10,042 square feet of sail 




The Vigilant 

The Vigilant which defeated the Valkyrie I 
in two races in 1893. was deeper and wider 
than any cup defender built up to that time. 
She was designed and built by Nat Herres- 
hoff. Her sail area was 11,272 square feet 




The Columbia 

The Columbia, which defeated Sir Thomas 
Lipton's Shamrock I in 1899, was the most 
pronounced skimming-dish type of hull up 
to that year. The hull proper with a beam 
of ji 3t 24 feet had a depth of only 7 or 8 feet 



The Vanitie 

One of the contestants for the honor of de- 
fending the America's cup this year, the 
Vanitie, has 65 tons of lead in her keel and 
draws 13-' 4 feet of water exclusive of a small 
centerboard. She is 119 feet in length over 
all. but only 75 feet on the load water-line 



The Resolute 

The Resolute, the second candidate for the 
defense of the Cup this year, is similar to the 
Vanitie in design except that she has fuller 
underwater body lines and shorter overhangs 



The Shamrock IV 

In his fourth attempt to win the Cup, Sir 
Thomas Lipton has brought over in Sham- 
rock IV one of the most remarkable challen- 
gers built. Her keel is extraordinarily long, 
measuring about 35 feet along the bottom 



to 



Copyrighted material 



July, 1920 




The race-course for the yachts off Sandy Hook. races must be won. The second and alternate 

The first race for the America' s Cup will be held races will follow the triangle, each side of which is 

on July 15. It will be a race fifteen miles to wind- ten miles long, making the total length thirty miles, 

ward and return, as indicated by the dotted lines These races will be sailed jn Tuesdays, Thurs- 

in the center of the triangle. Three out of five days, and Saturdays until the winner is decided 



While the present racing rule gives 
a bigger rating the longer the water- 
line length and the larger the sail 
area, the length L in the formula is 
not the water-line length, nor does 
the rating increase in the direct ratio 
of the sail area. The sail area rating 
increases as the square root of the 
area, and it follows as a matter of course 
that four times the sail area would 
double the rating. The cube root of 
the displacement, being the denomi 
nator of the rating fraction, helps to 
give a smaller 
rating as the 
displacement in- 
creases, and this 
means greater 
seaworthiness of 
the boat. The 
length L in the 
formula is not 
the water-line 
length, but a 
corrected length 



Sail area, displace- 
ment, and water-line 
length are considered 
in determining the 
rating of a racing 
yacht, with the time 
allowance that must 
be given a vessel of 
smaller rating. The 
water-line length is 
not measured on the 
load water-line, but 
is a cor'ccted length 




which includes the load water-line 
length plus one-half the excess of the 
(luarterbeam length over the per- 
centage of the load water-line length 
given by the formula: 



Sail area, displacement, 
and water-line length 



P — 100 \ load water-line length 

The formula quarter-beam length is de- 
termined as shown in the accompany- 
ing sketch, and is employed to prevent 
beating the rule by freak designs in 
the bow and stern overhangs. 

The rating, as determined by the 
above formula, 
gives the time 
allowance, which 
depends upcn 
the assumption 
that a yacht of 
racing measure- 
ment R will sail 
a nautical mile 
in the num ber of 
seconds shown 
by the formula: 



which includes the 
load water-line length 
plus one-half of the 
excess of the quarter- 
beam length, divided 
by a certain percent- 
age of the water-line 
length determined 
by another formula. 
The quarter -beam 
length is measured 
as indicated in the 
sketch at the left 
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What more could be de- 
sired, on the day when the 
race begins, than a "spank- 
ing" breeze, a sun-glistening 
sea with waves of just the 
right size to add spirit to the 
scene? If the present race is 
like its predecessors, a pro- 
cession of tugs, launches, 
motor-boats, excursion 
steamers, and all manner of 
craft will pass through the 
Narrows to take the throng 
of yachting enthusiasts 



WATER-LINE PLANE AT 20° HEEL 



The drawings of the Sham- 
rock IV show the tumble- 
home of sides of the hull in 
the center. The form of the 
hull at bow and stern is 
shown by the increase in 
area of the water-line plane 
when the Shamrock IV is 
heeled over to an angle of 
twenty degrees in the water 



2160 
R 



+ 183.62 



For a yacht of a different 
rating r, the allowance per mile 
between the two yachts will 
therefore be expressed by the 
formula : 

2160 2160 
~~r~ R 

in which R is the rating meas- 
urement of the larger yacht 
and r that of the smaller one. 
Tables have been worked out 
to give the time allowance in 
seconds for any given difference 
in rating. 

In these days of airplanes, 
motor-boats, and swift auto- 
mobiles, the racing of yachts 
seems a tame sort of sport. 
But the modern yacht race is 
indeed the keenest of sports. 
To those who like the touch of 
the salt air, and who delight in 
the sight of a trim sailing-craft 
leaning in the wind, the race 
for the Cup has lost none of its 
former charm. 





■TOP OF LEAD. RESOLUTE, 
TOP Of LEAD VANITI6 
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The chart shows the narrower 
width of the Resolute compared 
with the Vanitie, and the fullness of 
lines of the Resolute under water. 
The lead keel is higher than that of 
the Vanitie. The keel of each boat 
is three feet wide at the base 



Experts agree that the Shamrock IV 
is the lightest and most powerful 
British racing boat ever built. The 
chances of winning the race will de- 
pend upon a strong offshore wind 

and "good sports" out to a point of vantage. 
It will be a gala occasion, a scene of color 
and life. 

In the staked-off course the beautiful 
yachts, their sails presenting lines that are 
straight and beautiful in the sunlight, will 
be seen. Tilted in the wind, 
cutting through the green 
water, glistening where the 
waves have split around their 
bows, the yachts will speed 
from buoy to buoy. Thou- 
sands of eyes will be focused 
upon them through glasses 
from deck and shore, wher- 
ever a glimpse of the course 
can be obtained. 

Whether the Resolute, the 
Vanitie, or the Shamrock IV 
will be first to reach the final 
stake, this yacht race per- 
haps more than others will 
arouse international interest 
in yachting. But the rules 
of the race will make the 
crowd hold its decision in 
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reserve. It may be that no one will 
know, for a while, who the winner may 
be. If one boat skims the line a frac- 
tion of a minute before the other, 
this does not mean that it has actually 
won the race. When the rules of the 
"game" are applied and the proper 
"weights" allowed, the judges will 
announce the winner. Not until then 
will the curiosity of the crowd be 
satisfied. 

But cheering will not be hindered on 
account of that. It is often well for 
those on each side to enjoy the pleasures 
of success, and then to suffer 
the pangs of disappointment; 
for then everyone is given a 
chance to prove himself a good 
sport. But the man who laughs 
last is the one who wins the bet, 
and he will have to await the 
decision of the judges who have 
considered every factor and ap- 
plied the mathematics of the 
rules. 

Further zest is added to this 
year's races because they mark 
the thirteenth attempt to lift 
the cup, twelve made by British 
challengers and one by the 
Canadians. If Sir Thomas be- 
lieves 13 is his lucky number, 
who can say but that when the 
mist lifts off the Sandy Hook 
course some fine morning in 
July, the cup will be on its way 
back to England? It has re- 
mained continuously in this 
country for 69 years or since 
that memorable day in 1851 
when the fleet America out- 
sailed the fastest that Britain 
could produce. 
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A diagram of the sails of a racing yacht. The shape 



of these sheets of canvas are cleverly designed to 
respond to the wind and air resistance. It is the 
manipulation of the sails combined, with their area, 
that speeds the craft through the water. The 
mainsail of the Vanitie weighs about one ton and 
the top of the mainmast towers more than one hun- 
dred feet in the air. The amount of canvas car- 
ried is almost twice that carried by the America 
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Build Your House Out of Your Own Back Yard 



- 




Placing squares 
of clay in frames, 
to be baked in- 
to adobe bricks 



Jt^JJ 



Adobe mud and straw, mixed to- 
gether, kneaded, placed in frames, 
smoothed, and dried, will turn into 
bricks with which houses are now be- 
ing built in Southern California, re- 
viving the method of old Spanish days 

HOME seekers in Los Angeles are 
literally grasping at straws — 
and mud. Their slogan is "build 
your house out of its own back yard." 
Due to lack of building materials, 
adobe clay mixed with straw, in 
Mexican fashion, is now being used in 
the construction of southern Cali- 
fornia bungalows. 

Mexicans knead the mud and straw 
with their bare feet. After it is prop- 
erly mixed they put it in frames, 
smooth it with their hands, and leave 
it on the ground to dry. One day in 
the hot sun will turn the muddy dough 
into bricks. 

These resulting bricks are so dur- 
able that they will withstand a pres- 
sure of four hundred pounds to the 




square inch. Adobe is one of the 
most non-conductive materials 
known and thus houses made from 
it will not respond readily to heat 
in summer or to cold in winter. 
The bricks are put through a water- 
proofing process that removes the 
dampness sometimes found in 
adobe buildings. Owing to the 
large size of the bricks the houses 
can be erected in a very short time, 
and adobe houses last a long time. 

The Pala Mission was built of 
adobe one hundred and thirty-five 



years ago and it is still standing. 
Modern adobe structures may be fin- 
ished off in concrete to look just like 
other bungalows. But if owners prefer 
the picturesque baked clay finish, con- 
crete is omitted. 

A number of country homes of 
this type have recently been erected in 
southern California where, 
in the old days of the 
Spanish regime, homes were 
built exclusively of the 
adobe clay. 

Since this material is 
plentiful in California, thou- 
sands of p ople may soon be 
moving out there to build 
homes without encounter- 
ing the high cost of lumber. 




Modern adobe houses are 
sometimes finished with con- 
crete, which is an improvement 
on the old way. The new 
bricks undergo a process that 
prevents dampness in them 



Balloons Are Substitutes for Storage-Tanks 




The illustration on the right shows one of the 
"nurse" balloons used to store gas in chemi- 
cal laboratories. It saves the expense of 
metal tanks and can be conveniently man- 

"T TOW would you carry a large 
fl volume of hydrogen gas to the 
distant field where it is needed to 
inflate a dirigible or a kite balloon?" 
This might seem a problem difficult 
to solve unless the gas, greatly com- 
pressed, could be conveyed in metal 



a^ed by feeding the gas through a tube. On 
the left is pictured the method of feeding 
gas from a "nurse" baloon through a sys- 
tem of pipes and tubes in the laboratory 

tanks. But the solution proved a 
simple matter during the war. The in- 
flating gas was taken wherever needed 
in small storage containers called 
"nurse" balloons, and from them fed 
into the dirigibles and kite balloons. 
These gas-bags are made of mate- 
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rial which will hold their original "gas- 
tightness" for a long time and are 
cylindrical or spherical in form. The 
spherical types, nine feet ten inches 
in diameter, will hold 500 cubic feet 
of gas. A cylindrical balloon 33 feet 
long and 10 feet G inches in diameter 
will contain 2500 cubic feet of gas. 
The peace time use of the "nurse" 
balloons is an interesting instance of 
the conversion of a war product into 
a commercial utility. 

In chemical laboratories it is neces- 
sary to keep various gases in storage. 
Metal tanks have been used, but are 
expensive. The use of nurse balloons 
in the laboratory affords a convenient 
method of handling gas. Small gas- 
companies are also using the storage 
bags for the same purpose, instead of 
erecting expensive tanks. 

The highly combustible na ure of 
illuminating gas would make it an 
unsafe experiment to substitute gas- 
bags for metal tanks where sparks or 
inflammable mater'al might fire the 
balloon. Means for providing suffi- 
cient pressure are also required in thi, 
use of the gas-bag. 
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Next! The Aerial Freight Train 

Will this latest project of aeronautics become a practical possibility? 

By Adrian Van Muffling, S. A. E. 








The aerial freight— at 
present still a figment 
of the aeronautical im- 
agination. But the 
world has grown accus- 
tomed to seeing impos- 
sibilities changed into 
facts, and we should 
probably take it as a 
matter of course if we 
were to gaze into the 
sky some day and see 
the sight here pictured. 
The train is linked to- 
gether by the cable 



IMAGINE a string of airplanes, or 
rather huge motorless gliders laden 
with freight, traveling over the 
trackless road-beds of the sky, led by 
a tremendous "locomotive-plane." 
It's a picture fairly staggering even 
to our rather sophisticated modern 
imagination. 

And yet, if reports from overseas 



are true, the scheme to employ an air- 
plane of enormous power to pull a 
number of freight-carrying gliders is 
credited to no less experienced a man 
than Mr. Fokker, the Dutch aero- 
nautical engineer who developed the 
first high-speed flying machine during 
the war and thus gave Germany a 
temporary supremacy over her foes. 



In justice to Mr. Fokker, it should be 
stated that he first offered his designs 
to the Allies, and did not enter into 
communication with Germany until 
he had been turned down by them. 

The most obvious difficulty in 
trailing airplanes lies in the method of 
starting and getting the trailers off 
the ground. Will they be placed 
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behind one another close to the "loco- 
motive," and start on their journey 
as the connecting cable becomes taut? 
Obviously this method would subject 
the frame of each unit to stress much 
greater than it can be built to 
stand; moreover, the imposition of 
sudden and increasing loads would 
result in slowing down the motor unit 
to below its flying speed. If, on the 
other hand, the planes were placed at 
a proper distance apart, with the cable 
stretched between them, a field sev- 
eral miles long would be required to 
get up the necessary speed. Two 
alternatives present themselves. One 
consists in starting the units closely 
grouped with taut connection between 
them that could be paid out gradually 
so as to increase the distance — a 
method that is objectionable because 
of the aerodynamic interference be- 
tween the units. The other is to 
accelerate all trailing units simul- 
taneously by means of a moving plat- 
form or endless chain) an expedient 
involving a disproportionate expense. 

Another problem presents itself. 
Conditions in the air would vary 
materially between points as far apart 
as the various units necessarily would 
have to be. For an instant a trailer 
might travel a little faster than the 
one immediately preceding, thus re- 
laxing the connection. What would 
happen when the slack was taken up? 

The thought of having each "car" 
equipped with a reel upon which the 
cable could wind itself as required 



presents itself, the tension being kept 
constant by a compressed-air or spring 
arrangement after the fashion of the 
familiar trolley-pole retrievers. The 
weight of such an equipment would be 
likely to be equal to that of the aver- 
age aviation motor. 

Difficulties to Be Overcome 

Even with the most careful indi- 
vidual control of all units, it would be 
a very difficult matter to keep them 
traveling in exactly the same path. 
The slightest deviation, on the part of 
the motor unit, from a mathematically 
straight line would entail a side-slip- 
ping effect on the succeeding units. 
Moreover, the tractive effort exerted 
by the cable in a forward direction 
would vary with each change in di- 
rection, no matter how slight, and at 
no time could a constant pull be ex- 
pected for any extended period of time. 
That this would seriously affect the 
maneuvering powers of the train is 
apparent. 

But the greatest difficulty to be 
overcome is inherent in conditions that 
govern the relation of power and 
weight in airplanes. The greater part 
of the power developed by an aviation 
motor goes toward sustentation; the 
rest is absorbed by resistance en- 
countered in driving the machine. If 
the power be greatly increased the 
excess will go toward increasing the 
speed (and it requires roughly four 
times the power to double the speed). 



An airplane has therefore no "tractive 
effort;" that is, it is inherently un- 
suited to exert a pull. Now, the 
motor unit would have to lift itself 
first of all — no mean achievement if 
we consider the weight and size of the 
power plant required, and in order to 
give any tractive effort the power de- 
veloped would have to be far superior 
to that needed for flight, which is 
equivalent to saying that the machine 
should be able to keep itself in the air 
at a speed considerably less than that 
of which it is capable; a condition 
which has not so far been realized even 
in the most modern types of airplanes. 

A Remote Possibility 

The weight and resistance encoun- 
tered by a large machine capable of 
carrying, say, five tons of freight 
would be much smaller (to a pound 
lifted) than that offered by five smaller 
planes of one-ton capacity, each in- 
volving a separate set of wings, struts, 
landing-gear wires, a second pilot, etc. 
Counting the weight and resistance of 
the motor unit necessary, but not 
carrying a "useful load," the power 
required seems to be at least eight 
times as much as if the entire cargo 
were concentrated into one machine 
capable of carrying it. This is an- 
other difficulty added to those men- 
tioned. 

These considerations lead one to the 
conclusion that the aerial freight train 
is a remote possibility. 
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How to Test a Safe's Strength 

A SAFE has a reputation to uphold. It is supposed to 
*** protect its contents so carefully that they will come 
through fire and falls unscathed. But how can you be 
sure of this? One safe-maker decided to 
prove the worth of his safes by baking one 
of them, dropping it thirty feet through the 
air, hurling a load of bricks on top of it, and 
then baking it again. Before he put it 
through this set of tortures he leaded it 
with books, magazines, and even some loose 
dollar bills. 

In the first baking of two hours the tem- 
perature in the oven was nearly 
2000° F. Thermo couples showed 
an interior temperature of 300°. 
When the safe was opened the 
books were found slightly warped, 
but no serious damage was done. 

While it was still hot, the safe 
was thrown from a scaffolding 
thirty feet to the ground. A 
shower of bricks followed it. 
Owing to the heat, these dented 
the steel, but did no further harm. 

The safe was rushed back to 
the furnace and baked once more, 
this time for an hour and a half. 
The temperature within the safe 
hovered around the three hundred 
mark all the while. When it was 
taken out and opened, the contents 
— -books, magazines, dollar bills — 
were limp but unharmed. The 
partitions were sagging, yet un- 
broken. The safe itself was blis- 
tered on the outside and had 
a tendency to peel, but it was 
intact. 

Who can doubt the excellence 
of this safe? 




In ordc- to prevent slipping, sand is 
dropped from the locomotive to the 
railroad tracks by a sanding device 



Sanding by Compressed Air 

/^HAINS keep an automobile from skidding and did* 
^ ing when the brakes are jammed on in rainy weather. 
A train can't wear chains, yet it is just as susceptible 
when the brakes are applied and the tracks 
are wet. But a constant flow of sand from 
the locomotive to the tracks will take the 
place of chains. 

Alva A. Fryer, of Kansas City, Mo., has 
invented a new sanding device that works 
on the vacuum principle and consequently 
insures a smooth, even flow of sand. The 
sand is held in a tank at the top of the loco- 
motive. A feed-pipe that carries 
the sand from the tank to the 
discharge nozzle inclines upward 
slightly, and thus keeps the sand 
from pouring out until compressed 
air exerts its force. The com- 
pressed-air inlet is located at the 
tOD of the discharge- pipe. When 
the air is released the force of it 
drags sand to the top of the dis- 
charge-pipe and then speeds it on 
its way down to the tracks. 

In the ordinary gravity type of 
sander the sand is very apt to clog 
and stop the flow, particularly if 
it is damp. Compressed air makes 
this impossible while it lessens the 
wear on the parts. The operation 
of this device is not affected by 
climatic conditions. 

The sander is cast in one piece 
and is made of manganese iron. 
When it is necessary to clean it out 
or inspect the sand the "clean-out" 
plug shown in the illustration is re- 
moved. Even when sand is com- 
paratively dry, it is apt to "bake" 
in the dome and must be stirred. 
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This fire in a telephone switchboard was 
staged in somebody's back yard in order to 
show night watchmen how to put out fires 



Wire-draped racks were erected at the fire- 
fighting exhibition. These were set on fire 
and the men took turns at putting them out 



Im^ST*! Learning to Fight a Switchboard Fire E.7„ de .he 



would you know how to 
put it out? Perhaps you are never 
left alone with a switchboard, but 
there are many men — watchmen, for 
instance — who are. For the benefit 
of these men the New York Telephone 
Company recently held a fire-fighting 
exhibition. 

The company borrowed some- 
body's back yard and placed in it an 
old switchboard and racks on which 
pieces of junk wire were hung. First 
the watchmen were shown how to 
handle chemical extinguishers; then 



small fires were started in the racks. 
The men took turns at trying to put 
the fires out. They used pails of 
sand, to begin with, since sand would 
not do as much damage as water. If 
the sand failed to put the fires out, 
water was used. If neither of them 
was effective, chemical extinguishers 
were used. 

When all the men had demonstrated 
that they could handle small fires, 
larger ones were started, and allowed 
to burn for some time before attempts 



were made to check 
case of 

the switchboard, for 
instance, a fire was started in the 
keyboard as well as in the wiring at 
the rear. The men were greatly in- 
terested in the exhibition and handled 
the apparatus very skilfully. 

The exhibition took place on Fire 
Prevention Day and was well attended 
by central office employees and real 
estate watchmen. More than fifty 
men were gathered in the Brooklyn 
back yard, and several of them were 
given an opportunity to show their 
ability at fire fighting. 



No More Trouble with the Machine-Tool Oil-Pump 



IN cutting metals, the tools must be kept cool by The 
means of oil in order to prevent the excessive heat making 



generated by friction, from 
spoiling the edge. The oil 
must be pumped continuously 
upon the tool and the supply 
must be regulated to corre- 
spond with the cutting speed. 

This pumping has been 
accomplished by several dif- 
ferent types of pumps, some 
of which did not give satis- 
faction because they had to 
be primed each time the pump 
was started. Other pumps 
failed because they would be- 
come clogged by small chips 
of material getting into the 
pump-chamber. 

Both of these objections, 
which seriously affect the out- 
put of any cutting machine, 
have been overcome in the 
new type of centrifugal oil- 
pump shown in the accom- 
panying illustrations. Both 
the intake and discharge pipes 
are placed at the top of the 
pump. This always insures 
sufficient oil in the impellor 
chamber to start pumping. 




objectionable clogging has been overcome by 
no passages in the pump-chamber smaller than 
the inlet and outlet pipes. 

Thus anything that can enter 
the pump, will also pass through it. 

Full pumping efficiency is se- 
cured because the impellor, the 
only internal working part, does 
not depend upon contact fits for 
its operation. Furthermore the 
outlet of the pump may be regu- 
lated to give a flow of fifteen 
gallons a minute, or it may be 
choked off to a single drop. 

The position of the intake and 
discharge pipes at the top of the 
pump does away with the neces- 
sity of re-priming the pump. 
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This pump for cooling tools by a con- 
stant flow of oil has its intake and dis- 
charge pipes on top ; thus constant 
priming is unnecessary. Its flow may 
be regulated to fifteen gallons a minute, 
or to a single drop according to the re- 
quirements of the work. There is no 
clogging since no passage in the pump is 
smaller than the inlet and outlet pipes 
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Will Peat Ever Replace Coal? 

As coal grows scarcer a machine 
for excavating peat is invented 
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When the buckets go over the top 
the peat drops into a tank, where it is 
thoroughly mixed and pressed. Then it 
is dumped into a conveyor and carried 
off to dry. With the aid of this 
machine twenty-five thousand tons 
of peat, cut into neat bricks, can 
be turned out for fuel each year 



This is the conveyor that spreads the peat 
out to dry. The peat is divided into rows 
by knives at the ends of the conveyor. When 
it is dry it is cut into bricks for fuel 




While the buckets on the endless chain scoop up the peat, this string 
of trucks carries it to the drying -fie". 1. The trucks are mounted 
on tracks and are propel!?d Dy a gasoline- driven motor-car 
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The Way They Mine Silver in Peru 

They still employ the primitive methods 
that were in vogue in the days of Pizarro 




The ore is crushed by 
huge boulders that na- 
tives rock back and for- 
ward. Handles are 
loosely attached to the 
boulders and they en- 
able the men to work 
with ease. Peru has 
none of our labor 
troubles. Laborers are 
plentiful and they 
are willing to work 



When the rolling stone has 
thoroughly crushed the ore it 
is dumped into a cylindrical 
tank about five feet deep 
and then water is added 





When the mud has al- 
most disappeared from 
the ore, the remaining 
silver paste is placed 
in cone-shaped bags of 
heavy sacking, to re- 
main until most 
of the water has 
dripped through an 
opening in the bottom 



A revolving wheel in the tank 
stirs the water and crushed 
rock together until they 
form a thick mud which 
is very rich with silver 




From the tank the ore mud 
is removed to a square box 
with a fine screen bottom. 
By pressing a lever, the work- 
man drops the mud-filled box 
into a tank of water. The 
mud becomes diluted and 
the fine silver dust drops 
through the wire screen 



The silver dust clings to the 
mud, and a second bath fol- 
lows in a ditch of running 
water. Again the silver 
drops to the bottom and the 
lighter mud is washed away 



The moist paste is finally spread 
out on the ground to dry. Then 
it is shoveled into large canvas 
bags, sewed in and carefully 
weighed. It is now ready for 
shipment tr> European smelters 
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The Motor-Truck Helps the Railroad 

Speed up the box-car by the expedient of keeping it moving 

By Latimer J. Wilson 



the '40's 



TF the man whose income is but 
I $1,300 a year knew that he is pay- 
ing a tax of $80 a year, what would 
happen? The answer is obvious. But 
he does not know, and so he goes on 
paying $80 a year tribute to the box- 
car that hauls his food, clothing, and 
other necessities. This tax does not 
help to produce the necessities of life, 
nor does it benefit the railroads that 
bring the food to the city. Each year 
this tax reaches the huge total of more 
than $1,000,000,000 for the 20,000,000 
families of the country. 

What is the reason for this loss? 
The modern freight-car. Compare 
the prairie-schooner of 
with the box-car of to- 
day, and you will find 
that a good team moved 
freight with 1.24 per cent, 
less efficiency than the 
car does today. A load 
of freight can be brought 
by rail 900 miles from 
Chicago to New York at 
a cost about equal to that 
of handling the same load 
from the railway terminal 
through the streets to the 
consignee. 

Freight Is Stacked 
at Terminals 

Inbound freight from 
Staten Island and New 
Jersey freight-yards costs 
every man, woman, and 
child in Manhattan al- 
most %y 2 cents a day, 
amounting to about $118 
a year for each family of 
five. Two-thirds of this 
could be saved, and the 
cost of the necessary in- 
stallation paid out of the 
first year's savings. 

Since 1918 there has 
been a great decrease of 
mileage made by loaded 
freight-cars, due to the 
shortage of cars. The 
box-cars that should be 
used to carry freight from 
one city to another are 
held lor the storage of 
freight because of the 
tremendous congestion at 
the terminals of the rail- 
roads. The terminal costs 
are enormous compared 
with the transportation 
costs in every city. This 
fact stands out when we 
consider short-distance 
hauls. The actual trans- 
portation cost from Phila- 



The Why of the H. C. of L. 

Do you know that it costs 
every family of five in New 
York city $118 a year be- 
cause of New York's hopeless 
freight congestion? 

What can be done about it? 
Let the motor-truck help the 
railroads. This is the first 
of a series of articles that 
the Popular Science 
Monthly will publish from 
month to month on business 
uses of the motor-truck. 




The truck-bodies are unloaded and the contents 
checked from the telephone despatch which was 
"eceived before the demountable body arrived 




A demountable body being placed upon the truck which 
has driven into the "slip" especially adapted to receive 
trucks. Working height is gained by the lowered floor 



delphia to New York, based on a 
maximum charge of 6 mills a ton- 
mile, suggests a cost of 60 cents com- 
pared with a joint terminal cost of $6! 

Instead of traveling at the rate of 
20 miles an hour for 14 hours, making 
280 miles a day, the average box-car 
covers only 26 miles a day. This is 
little more than an hour's work as a 
vehicle of transportation. Railroad 
practice figures that a car will be idle 
ten hours a day, which leaves four- 
teen hours of usefulness. But the 
actual handicap imposed upon the 
car by modern methods of freight- 
handling allow it only one hour in- 
stead of fourteen as a carrier of mate- 
rial from city to city. 
The box-car is turned into 
a storage-room or a "trans- 
fer" to be switched about 
in the terminal yards. 



Why There Is a Car 
Shortage 

Every large city has 
many railroad lines pass- 
ing through it. For con- 
venience, consider a city 
that has but seven non- 
competing lines. A 
freight exchange is taking 
place every day from one 
main terminal to the six 
other main terminals, ma- 
king a total of 42 cars in 
the transfer of freight. 
Let each line have but 
three sub-stations,— a very 
conservative number for a 
large city, — and there is a 
transfer between these 
stations and the main ter- 
minal, which keeps 21 
cars going and 21 cars 
coming each day, a total 
of 42 cars. Add the two, 
and we see that 84 cars 
are involved. This trans- 
fer delays freight in the 
terminal yards three days 
or longer. This is an 
equivalent of 252 cars. 
Think of the number in- 
volved where cities have 
20 or more sub-stations! 

The floor-space occu- 
pied by boxes, barrels, 
packages of necessities of 
life, or the machines for 
industry, or the tools for 
labor, on the station plat- 
form is an average of 200 
square feet to the ton, or 
a maximum of 290 feet. 
The box-car transfer de- 
lay is 72 hours. If loaded 
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to 9 tons it requires an average of 8 
hours to move one ton from one station 
to another. When each of the 7 
connecting lines has three stations, 42 
cars cause the delay of 37,800 car-days. 
Hence the apparent shortage of cars. 

Spending Millions Isn't Ik: Answer 

If the railroads could afford to scrap 
their present investments and spend 
from $50,000,000 to $500,000,000 in 
building huge central terminals, the 
problem, for the time being, would be 
solved. But as cities continue to grow 
these terminals would ultimately be 
inadequate. What is needed is an 
elastic system. 

One man in the United States has 
come forward with a practical plan. 
He is Benjamin F. Fitch. His plan has 
been tried on a large scale in Cincin- 
nati, Ohio, and found practical. Strange 
as it may seem, Mr. Fitch's plan does 
not displace thousands of miles of tracks 
nor demolish acres of buildings. The 
old freight-house built half a century 
ago, as well as the latest terminal sta- 
tion, is substantially a part of the 
scheme. Here and there a few inex- 
pensive structures are added. 

Motor-Trucks to the Rescue 

The secret of Mr. Fitch's success is 
the creation of a continu- 
ous transfer service. City 
streets, country roads, all 
become a part of his trans- 
portation plan. The railroad 
track system, which of econ- 
omic necessity must remain 
fixed, is opened to traffic for 
the actual transportation of 
material over through routes. 
The bOx-car as a transfer car 
vanishes, and the motor- 
truck take3 its place, work- 
ing from the outside. 

The railroad managers of 
Cincinnati, after considerable 
study, concluded to adopt 
the Fitch motorized system. 
They figured that 66,862.5 
cars would be released for 
through service; that 21.4 
per cent, trackage would be 
released at the main stations; 
and that 122,660 square feet 
of increased realty would 
result. Inbound platform 
space would be increased 
14.8 per cent., and outbound space 
would be increased in proportion to 
the operation of the station. There 
would be no congestion of freight, 
because the motor-trucks would keep 
up a continuous movement. To do 
this the stations had to be adapted to 
the particular requirements of their 
location, original construction, etc. 
Every detail that would permit the 
rapid movement of the motor-trucks 
was considered. The predicted sav- 
ing was $61,652 annually : but in prac- 




Courtesy Materia! Handling Machine Manufacturing Association 

A demountable body having been hoisted from the truck is lowered and un- 
loaded, the freight being transferred to other bodies to be routed over other lines 



moved draws into its as- 
signed location, and a loaded 
body is quickly moved into 
place and lowered upon its 
frame. Telephone despatch 
precedes the departure of 
the truck from the terminal, 
and by the time it arrives at 
the sub-station its contents 
are known. The body .is de- 
posited upon the platform at 
the exact spot prepared for 
it. The truck is instantly 
ready to receive a freshly 
loaded body, and is driven 
around to the place where 
the exchange freight has 
been sealed for transfer. The 
motor-trucks do not stand 
in line, waiting to be un- 
loaded; they merely have to 
wait for the exchanging of 
their bodies. The average 
trip time for the average 
body load of 4.37 tons is 10 
minutes. Computed on a 
car basis, the movement is 
one ton every 2.3 minutes. 

New York City's great problem at 
present engrosses Mr. Fitch. His 
solution of it considers the future. 
Thirty thousand tons of material 
daily are moved from Staten Island 
and New Jersey terminals to Man- 
hattan; 20,000 tons a day move out 
through these terminals. It is esti- 
mated that an average of two-thirds 
of the cost movement of inbound 
freight could be saved if the plan of 
Mr. Fitch is carried out. This saving 




A demountable truck-body being loaded prepar- 
atory to sealing and routing to a sub-station or 
to one of the main terminals for through routing 



tice double the saving resulted. 

Every motor-truck used in the 
system has a number of demountable 
bodies of steel and wood. The inside 
dimensions are 17 ] ■> feet long, 8 feet 
wide, and 7 feet high. The capacity 
is 10,000 pounds. There are inter- 
changeable side and end doors, equipped 
with protection bars and sealing de- 
vices. The terminals and sub-stations 
are equipped with electric hoists. 

In operation a truck from which an 
outbound loaded body has been re- 
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After data supplied by the Male-ial Handling Machinery Mamifarttririg Aetoriallon 



in one year would pay for the installa- 
tion of equipment, not including the 
cost of terminal buildings. 

Mr. Fitch would arrange Manhattan 
in twelve zones, each of which would 
have a joint inland station, situated 
conveniently near the slip from which 
its freight would be received. The 
rail bulkhead terminals in Staten 
Island, New Jersey, and the Bronx 
would each have a system of stations 
so linked that freight could be moved 
freely by motor-truck from one to 
another. Inbound freight would be 
taken from the box-cars and put into 
demountable bodies of trucks and 
sent to the point of despatch nearest 
the Manhattan terminal slip. Out- 
bound freight would be handled sim- 



Here is a section of the ideal terminal building. The slips are so arranged as to 
afford the maximum efficiency of truck movement. The trucks come in on one 



ilarly. Ihis would put into free 
movement the numbers of box-cars 
that are now delayed by their trips 
across the river to the piers where 
great congestion prevails. 

Sating New York, from Herself 

Based on what has already been 
demonstrated in Cincinnati, it can be 
prophesied that the rates for the 
motorized interchange of freight will 
certainly not exceed $2 a ton between 
the transfer stations at the rail bulk- 
heads and the inland stations in Man- 
hattan. Such will afford short hauls 
for the shipper, the cost of which will 
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be about $1 a ton, making a total cost 
of $3 a ton on material inbound and 
outbound from Manhattan. The pres- 
ent joint cost is not less than $6 
a ton, so here is saved $3. If one con- 
siders the saving on the inbound freight 
and deducts this from the cost of food, 
then Father Knickerbocker should be 
able to save his box-car tax of $80 a 
year. This sum totals $45,000,000 as 
a net saving for shipper and consumer. 

The inland stations could be built 
on less valuable realty that is far back 
from the valuable water-frontage. The 
buildings themselves could be made 
impressive structures. The lower 
floors would serve for freight-handling, 
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side, discharge their demountable bodies, and go to the other side to receive loaded 
bodies. All of the "through routed" freight is sent through the central passage 



while the upper floors would be rented 
to industrial plants, which would be 
glad to find occupancy near a terminal. 
These rentals would soon make hand- 
some returns on the investment. 
Sufficient truck-bodies would be fur- 
nished all the stations to meet the full 
demands. 

Perhaps special ferries would in 
time be built to accommodate the 
numbers of motor-trucks bodies that 
must be brought across the river to 
Manhattan. Vehicular tubes con- 
necting the island with the mainland 
will soon be built. 

In the system of direct routing 
afforded by the plan set forth by Mr. 



Fitch, instead of 1,514 miles of city 
streets being traveled to distribute 
freight from the Thirty-seventh street 
yard of the Pennsylvania Railroad, 
the same material would be carried 
only 703 miles. A saving of fuel and 
wear on the motor-trucks will be the 
outcome of the twelve-zone system. 

To Make, a Greater Port 

Today every pound of freight 
coming into Manhattan and every 
pound that is taken from the city must 
be carted through city streets. Long 
trips are made to the ferries or present 
terminals, filling the streets with 



vehicles, some of which are only 
partially loaded. This causes great 
congestion of traffic and enormous 
waste of space. The short hauls af- 
forded by the twelve-zone system 
will work every truck to its capacity 
on every trip through the streets. 
Instead of having many conveyances 
carrying short loads of freight, there 
will be a fewer number of vehicles to 
crowd the streets, but all of taem will 
be doing their full duty. 

Instead of 30 per cent of the piers 
of Manhattan being used by the rail- 
roads for freight stations, all of the 
city's port facilities will be used for 
coastwise and oversea shipping. This 
will enable New York to make the 
most of its location as a national port. 
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This little tractor is here pulling a cultivator; but 
it will pull nearly anything else just as well 



Ford tractors are hitched to the broom part of old street-sweepers, 
six of these trucks doing the work of twelve teams. Water 
is carried in a tank, to sprinkle the street before the broom 

Hitch the Street-Sweeper to a Ford 

DUT the old horse out in the pasture 
* and hitch the street-sweeper to a 
Ford, and it will save money for your 
city. This is the lesson taught by the 
motorized street-cleaning department 
of Albany, N. Y. Horse-drawn sweep- 
ers, and also man-power sweepers, 
have been supplanted by the motor- 
drawn apparatus. 

The change was wrought by taking 
away the front wheels of the horse- 
sweepers and connecting tKe sweeping 
part of the equipment with the tractors 
by means of a horizontal wheel or turn- 
table. This permits a flexible move- 
ment in the broom-trailer when the 
street corners are turned. It was nec- 
essary to change the gear or driving 
sprocket for the broom, to prevent it 
from revolving too rapidly with the 
increased speed of the motor-drawn 
apparatus. Pulled along by an old 
horse it turned slowly enough, but when 
gasoline furnished the motive energy 
the broom needed a speed regulator. 

A strip seven feet wide and from 
twenty-four to thirty-three miles long 
can be' swept in seven and one-half 
hours with an average speed of five 
miles an hour. It is estimated that 
about twelve teams are displaced in 
sweeping and sprinkling by five motor 
sweepers. The saving of time and labor 
as well as expense, is important. 

The sweepers carry a water-tank 
with a capacity of one hun- 
dred and seventy-five gallons. 
A pipe runs from the tank 
along the side of the car 
and terminates in a sprinkler 
in front of the rear wheels. 
A sand-spreading wagon is 
also hitched to a motor-truck 
for distributing sand where 
needed, and in the motorized 
equipment of Albany there is 
also added a street-flushing 
system. 

With the entire equipment a 
street may have the dust laid, 
then be swept clean, and 
afterward sprinkled, all in a 
single trip of the motorized 
"sweeper." Where flushing is 
required, the sprinkling ap- 
paratus is readjusted to give a 
heavy flow of water, and the 
"sweeper" accomplishes this 
detail with its other work. 



Popular Science Monhly 

A Tractor for the Small 
Farmer 

A NEW tractor that does the work of 
five men or one horse is shown in 
the illustration pulling a cultivator and 
jogging along at a good speed. 

The belt-wheel seen in front makes 
it possible to use the six-horsepower 
engine for other power purposes than 
harrowing, seeding, etc. It may be 
run at high or low speed and will oper- 
ate a saw, a pump, a sprayer, a dynamo, 
a cement-mixer, a fodder-shredder, a 
grindstone, a separator, a hay-fork, and 
numerous other pieces of farm machin- 
ery. And, what is more, it rolls from 
job to job on its own wheels and under 
its own power. 

This iron horse eats only when at 
work and requires no attention when 
not on the job. It costs only a little 
more than a horse. Although designed 
primarily for the small 
farmer, it will be found 
exceedingly useful on 
the big farm. The ad- 
vent of this tractor 
marks one more step 
toward increasing the 
production of the nation." 

The small increase in 
cost of the new tractor 
is soon repaid through 
the amount of labor it 
saves. Also the driver 
may hasten the speed 
of an iron horse without 
a whip or the expenditure 
of energy in urging it 
forward, and the speed- 
ing up will not fatigue it. 

The tractor's engine 
may be adapted to a 
variety of work. 




Chains form a heavy net that 
sweeps the roads for stones 



It Gathers Up Stones in the Road 

X XT" HERE large and small pebbles are 
' V .collected loosely in the gravel of a 
roaa, they are usually scattered in such a 
way that it would be an irksome job to 
collect them by hand. 

A new stone-gathering machine is 
drawn by one or two horses. A series of 
chains dragged loosely along the road 
sink into the small depressions and grad- 
ually scrape together the peb- 
bles or stones. The obstruc- 
tions are then drawn into a 
pocket, from which they are 
deposited at intervals in piles 
at the side of the road. 

A pile of a hundred or more 
stones represents the work 
of only a few minutes, when 
gathered by this machine. 
How much time would it 
represent expressed in terms 
of man-energy? One hundred 
stones spread over an area of 
400 square feet, in a plot 20 
feet square, places one stone 
in every 4 square feet. A 
man working at average speed 
could pick up these stones and 
pile them at the side of the 

The dragging chains of this stone-gathering machine draw [ 0i » d in _ ten or fl J. teen minutes; 

in the loose stones, which are automatically collected but tne machine with LtB 

in a pocket. When the pocket is full the rear gate dragging chains will do the 

opens and the stones pile up at the side of the road work in a moment. 
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Stone Carvings by a Lone Hermit 

TF you believe in ghosts, then go to the 
island named Rotheneuf, in France. It 
is such a weird, unearthly place that your 
chances of seeing a ghost there ought to 
be good. A hermit has lived there for 
many years and he has carved hundred? 
of strange figures in the shelving, rocky 
shores. 

They look like petrified men, and most 
of them lie on their back staring at the sky 
with sightless eyes. They are supposed 
to represent Biblical characters, but as 
portraits they are decidedly unsatisfac- 
tory. In their crude art they suggest the 
carvings of pre-historic Egypt, or stone 
figures of the Aztecs unearthed in this 
country and in Mexico. 

The entrance to the hermitage itself is 
a rough stone wall on which are mounted 
heads — not real ones, but stone ones — all 
of them labeled. They are grotesque and 
might easily be taken for gargoyles. 

But the figures on the rocky hillsides 
are really the ghost-getters. Those that 
are not lying down are sitting up in more 
or less startled attitudes. A few figures 
stand on the hill-top. You can stand 
there with them if you climb the rough 
stone steps. 

At the top of the steps, the hermitage 
stands, overlooking the strangely carved 
shore and the sea. 

Many visitors come to the island to view 
these carvings which the hermit keeps 
swept free of sand accumulation. But who 
will care for them when he is gone? 

It is possible that in future ages they 
may be discovered under layers of sand 
and geological deposit and solemnly 
regarded as examples of twentieth 
century art! 

Cable Repairs 

\X7HEN the submarine cable 
* ™ leaks, a call goes out for the 
big cable repair ship to repair it. 
Bringing the cable-ship costs con- 
siderable money. The telegraph 
operator at Guinayangan on the 
island of Luzon has trained his 
native crew to raise the undersea 
wire without its aid. He con- 
trived an ingenious set of props to 
hold the cable free of the water. 




A small mirror, marked by 
vibrations of a membrane 
with which it is in contact, 
makes these vibrations visi- 
ble by throwing a design on 
a screen in a darkened room 



The apparatus pictured 
here, visualizes sound vi- 
brations by variations in 
the intensity of the glow 
of a small electric light 
and by rhythmic fluctua- 
tions of sound vibrations 




Bolstering up a submarine cable on the shore of Luzon 
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Hearing With the Eyes 

T^EAF-MUTES, if they are not suffering 
from a structural defect of the organs 
of speech, may be taught to speak, but 
their instruction is difficult and its progress 
slow. It has been facilitated by the in- 
vention of Mr. Lindner, instructor of deaf- 
mutes in Leipzig, who, assisted by the 
Institute of Physics of Leipzig University, 
has evolved two instruments for visualiz- 
ing the sound of human speech. 

One, called a "vocal phonoscope," has 
a circular frame over which a thin mem- 
brane is stretched. A metal plate attached 
to the membrane bears a pointed pin or 
thorn. Against this pin rests a small 
plate of brass. 

The apparatus can be used only in a 
dark room. Word 5 spoken into the funnel 
cause the membrane to 
vibrate. The vibrations 
Mfe are transmitted by the 
pointed pin to the brass 
plate resting against it. 
This plate has a tiny 
mirror attached to it, 
upon which a ray of light 
is focussed. As the mirror 
is moved by the vibrations 
of the membrane, the 
ray of light, reflected by 
it, draws designs on a 
screen. The same sound, 
of the same volume pro- 
duces always the same 
design. 

Deaf-mute pupils soon 
learn to recognize sounds 
by the designs. 
Another apparatus, the "drum 
phonoscope," does not require a 
dark room for its successful em- 
ployment. A small drum is sus- 
pended from two vertical supports. 
By means of a delicate electrical 
contact the vibrations of the mem- 
brane of the drum are transmitted 
to a small incandescent lamp fed 
by a battery. The variations in 
the intensity and in the rhythm of 
the glow are interpreted by the 
pupils and are used, by compari- 
son, as a means of correcting their 
own sound production. They soon 
become expert in producing similar 
variations. 
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He's catching grasshoppers with a hopperdozer. As 
he goes forward, the grasshoppers jump into the pan 

Scooping Up the Grasshoppers 

WHEN you go on a grasshopper hunt you can catch 
the bugs by the bushel with very little trouble if you 
copy the man in the picture. He drives a leisurely team 
of horses across the field and they push before them a 
"hopperdozer." Into it hundreds of grasshoppers drop every 

minute and drown. 

A "hopperdozer" 
is not so compli- 
cated as it sounds, 
being a mere pan 
for holding water, 
with a wall around 
three sides. 




Spotting an Airplane by Sound Waves 

A DEVICE has been invented for 
locating an airplane at night by the 
sound of the engine. It consists of two 
vibrating planes mounted at a slight 
angle to each other on a revolving 
wheel. A sound wave receiver is at- 
tached to each plane and is connected 
with a corresponding ear piece. The 
operator adjusts the ear 
pieces and then moves the 
wheel back and forward. 
When it reaches the region 
where the sound is most 
intense, the operator knows 
that he has found the direc- 
tion in which the airplane is 
located. He continues to 
move the wheel slightly until 
the intensity of sound is the 
same on both sides of the 
device. He has then found 
the plane in which the air- 
plane moves, and it is a 
simple matter to send a 
searchlight over that plane 
until the airplane is located. 

The device may also be of 
use when the heavens are ob- 
scured by clouds and an air- 
plane sails serenely out of 
sight in the clear ether above. 
He's listening to the hum of The exact plane in which it 

an airplane's motor to locate it moves may be ascertained. 




Building an Excavator on the Spot 



/CONVERTING a stiff-legged man into 
^ an acrobat would be a transformation 
scarcely more interesting than the changing 
of a "stiff-leg" derrick into a "drag-line" 
excavator. Having a mile and one half 
of concrete railroad embankment to build, 
William Mcintosh, master mechanic, hit 
upon the idea of making use of the dis- 
carded stiff-legs from a steel derrick. He 
had them rebuilt into "booms" for 
the drag-line. These were 
62 
in< 

square 
center. 



With two of these improvised excavators 
the work of lifting gravel from the wet 
pit and dumping it into the dump-wagons 
waiting to carry it to the concrete-mixer 
was expedited. 

One of the excavators worked on each 
side of the embankment, manipulating 
buckets that held about a cart load each. 



The arrangement also proved very satis- 
factory in clearing out the stumps that 
covered the flat lands through which the 
work had to progress. 

Even the sawed-off trees themselves 
helped in the building operations. They 
were cut close to the ground, permitting 
the drag-lines to run over them, thus 
bringing them finally into the gravel pit 
where they were extracted by the 
excavating shovels. The 
makeshift excavator was 
proved to be 
an economic 
success. 




The improvised "drag-line" excavator made from the "stiff-Ie»s" of a steel derrick was used successfully in 
the Miami Conservancy District, where sixty-five thousand cubic yards of embankment were built with it 
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Carry Your Tools 
in a Suit- Case 



"A 



TRAVELING salesman." 



the man who carries a queer-shaped 
suit-case. Bui you may be wrong. 
The draftsman, for instance, now 
carries a queer-shaped suit-case, and 
in it he keeps his tools. The suit-case 
was the invention of a Milwaukee 
engineer. 

The cover of the suit-case has two 
pockets in it. One pocket 
holds a tool case and the 
other is used for triangles and 
curves. Above these pockets 
leather straps sectioned off 
hold small articles. 



He looks like a traveling 
salesman ready to start 
on a trip, but he is really 
a traveling draftsman 



Open the lid 
of the drafts- 
man's suit- 
case and you 
will find 
within books, 
a drawing 
board, and a 
bottle of ink 





In timber regions that lack the usual transportation facilities, 
aerial cable-roads are used to reach water-ways or railroads 



Cattle Are Not Wearing Horns This Season 



"LJORNS off," is the new fashion for 
* * cattle. This is because horned cattle 
use their advantage over those without 
horns: they appropriate feed, and terrorize 
their defenseless companions. They are 
also a source of danger to attendants who 
feed them. The accompanying pictures 
show a strong chute for confining the 
animals while they are being shorn of their 
dangerous horns. 

One is^driven into the small pen and 
when it inserts its head in the stanchion, 
the lever is pulled down. A rope is fas- 



tened around the animal's neck and looped 
around the muzzle so that the head can be 
turned to one side while the horn on the 
opposite side is removed. The operation 
is then reversed to remove the other horn. 
Tar is smeared over the wounds to prevent 
infection. Bossie is then liberated, to 
return to her eight-hour-day-job of chewing 
her cud. Dehorning clippers are used to 
remove the bayonets of young cattle, while 
a saw is employed for mature cattle whose 
horns are more tough and brittle, and 
hence liable to splinter and resultin wounds. 




Her head is held between two stanchions 
that are moved by a lever handle 



Bossie's horns will soon be gone — 
sawed off. She used them too much 



The Aerial Cable Is Used 
for Transporting Timber 

CUSPENDED cable-ways are used in 
^ the western mining regions of the 
United States for conveying ore, supplies 
and workmen over difficult territory, across 
streams and valleys. In some European 
countries, with wild and heavily timbered 
areas of rugged topography and few roads 
or other lines of transportation, such cable- 
roads have made it possible to utilize the 
rich stores of timber and fire-wood which 
had previously been inaccessible. 

Our picture shows part of a cable-way 
constructed in one of the heavily wooded 
mountain districts near the Drina River, 
which formed, before the war, the boundary 
line between Bosnia and Servia. Two 
heavy steel cables are stretched along a 
series of trestles, following a line as nearly 
straight as the topography of the country 
will permit. 

On these cables run trolleys by means of 
which the loads of long timbers or of fire- 
wood are transported from the loading 
stations to the banks of the Drina River. 
The carrying crates, platforms or baskets, 
relieved of their loads, are carried back to 
the loading stations over the return cable. 

The speed of the carriers is controlled 
by a thinner cable which is fastened to 
the carriers and runs over a drum pro- 
vided with an automatic speed regulator 
in the form of a fan-wheel. The surplus 
of the power generated by the pull of the 
loads in their descent from the moun- 
tains is utilized for driving a saw-mill 
and other machinery at the principal 
station. Much speed is gained by this 
method of transportation because dis- 
tances are covered in a straight line. 
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The News in Six 
Inches 



"DETTER Times" is 

AJ coming — this is not 
bad grammar, as you will 
see later. And it will un- 
doubtedly assist in the 
Americanization of aliens. 
"Better Times" is a news- 
paper — a very small one, 
but a very good one. It 
is eight pages thick and 
each page measures four 
by six inches. The United 
Neighborhood Houses pub- 
lish it every month and 
charge five cents a copy. 

There is great need for a 
paper like this one in these 
troublous times of imported 
Bolshevism. Many aliens 
came to this country expect- 
ing to find the streets paved 
with gold, and they need the aid of an 
encouraging newspaper to help over- 
come their disappointment. The lead- 
ing article in the first edition is an in- 
terview with Lieutenant-Colonel Theo- 
dore Roosevelt, in which he urges in- 
creased support for the Americaniza- 
tion work that is being done by the 
neighborhood houses. In spite of its 
small size this newspaper contains illus- 
trations, including photographs. 



Progenitor of the Magazine Rifle 

^^NE day a thousand years or so which was to supercede 



ago Chinese troops went against 
their enemies with a new and ter- 
rible weapon in the shape of a 
repeating crossbow. The weapon 

He Seems to 

\/f ONKEYS, like women, are 
no t a ll chatterers. Some of 
them are quiet creatures who prefer 
silence to the chatter of their 
kind. Look at the sad and 
solemn monkey be- 
low. He belongs 
to the group 
called saki 
monkeys, 
known 



was to supercede clubs, 
spears, and the single cross-bow, 
carried eight or ten small arrows in 
a magazine from which they dropped 
into the barrel to be discharged. 



Smokeless Powder i 

to Light Cigars 
XX^ITH a cigar between 



Have a Grouch 



for their sweet, gentle dispositions 
and their silent tongues. They 
have white hair and beards, but 
are about fifty years behind the 
times in the way they 
trim their side- 
whiskers. And 
they part their 
long, crimped 
hair in the 
middle. 




his teeth and 
smile on his lips, the man 
above calmly gets a light 
from a grain of smokeless 
powder. He knows that he 
won't blow up, since the 
powder is not confined. 
He is using a powder grain 
that would set off a four- 
teen-inch gun; yet it doesn't 
harm him. 

Powder will not explode 
unless it is confined and its 
gases have no room in 
Wflich to expand. Take 
the case of a fire-cracker. 
You light the fuse, and 
when the flame hits the pow- 
der the firecracker blows 
into bits. Yet suppose the 
fuse is faulty and the cracker won't go 
off. If you break it open, pour out 
the powder, and set a match to the pow- 
der, it will flame up in silence — no 
damage done. It is probable, however, 
that a smokeless powder light will 
never be very popular with smokers. 
Few men could smile with the care- 
less unconcern of the man in the pic- 
ture while handling a tempermental 
high explosive in this informal manner. 
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The Night-Shirt of 
an English King 

"0 FFwith his head! " 

When the court 
pronounced this sen- 
tence on Charles I of 
England there might 
have been reasons other 
than treason. For in- 
stance, the judges might 
have seen him in his 
night-shirt. It seems to 
have been almost crimi- 
nally unbeautiful. 

Charles' night - shirt 
and his night-cap which 
are here shown were sold 
recently at Rushbrooke 
Hall, England, where they 
were so long preserved. 




The "Scooter" Likes Shoals 

"TOOK out there — you'll be on bot- 
*~ ' torn!" The old river-man might 
have saved his breath, for the boat to 
which he shouted the warning slid over 
the shoal with never a bump, and at a 
high speed. It was Glenn H. Curtiss's 
new boat, Scooter, driven by an airplane 
motor and propeller. 



The Runaway Trolley-Pole Is 
Caught and Held 

13 ANG! Bang! The trolley car bumps 
across the railroad tracks and the 
pole slips off the overhead wire. 

The lights go out, the car stops, and 
a locomotive whistle sounds in the dis- 
tance. What a fine setting for a smash- 
up ! 

However, a new pole guard, shown in 
the picture above, makes it impossible for 
power to give out even if the pole slips 
off the wire. This guard is a trough of 
woven-wire suspended over the trolley 
wire. Should the pole jump off, it will 
simply hit against the trough, which con- 
tinues to supply power. The car will pro- 
ceed on its way out of danger where the 
pole can be readjusted. 



He's Motoring on 
Roller-Skates 

VOl T press the button 
and then start to 
roll — that's how you 
operate the new electric 
roller-skates. But the 
chief disadvantage is 
that all you do is roll — 
you can't really skate. 
For the volt accumula- 
tor that gives the skates 
their power is located 
between them and fast- 
ened tightly to them. 

Before you turn on the 
power you regulate a 
speed switch located on 
a small disk you carry 
in your hand. 




"Hot Dogs" Kept Hot 

"^EVER again need the starving ball 
x fan keep one eye on the game and 
cast the other despairingly in the direc- 
tion of the frankfurter — better known as 
the "hot dog" — stand. The Stevens fire- 
less frankfurter cooker will bring " hot 
dogs, red hot," to the bleachers fot the 
convenience of the fans. 
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Brand Your Name 
on Your Umbrella 

T TMBRELLAS are the 
favorite prey of petty 
thieves. Even people who 
would shudder if their 
honesty were doubted, 
will borrow and keep um- 
brellas without a moral 
tremor. Perhaps the rea- 
son is that most umbrellas 
lack individuality and 
might be anybody's prop- 
erty. Sympathizing with 
umbrella losers, James 
Gilroy, of New Jersey, 
patented an undetachable 
umbrella ring on which is 
blazoned in large letters 
the owner's name. 

This ring fits over the 
rib tips and keeps them in 
place, thus serving a two- 
fold purpose. It has over- 
lapping ends which slide 
one over the other, so it 
can be spread to slip on 
and off the rib tips. 



A Cider-Mill Made from 
an Automobile Jack 

'"THERE'S nothing illegal about 
■*■ a private cider-mill, and you 
will find it easy to make. All you 
need is an old wash-tub, a jack, and 
some boards. 

Make a small cover for the tub 
and erect a frame over it. Fill the 
tub with apples, put on the lid, then 
insert the jack between the lid and 
the frame, and start jacking. The 
apples are squashed and the juice 
runs out of the tub. 




They Are Making a Buddha for 
Motion Pictures 

W fHEN preparations were being made recently 
* • at Universal City for the motion picture 
production of "The Breath of the Gods," in which 
the Japanese actress, Tsuro Aoki, was to be starred, 
a huge Buddha, such as those found in temples of 
Japan, was constructed under the supervision of a 
noted Japanese artist, C. S. Ito. 





When There Were 
No Lights o' London 

TN olden times when 
London streets were 
dark it was customary for 
"strong-arm" men to act 
as paid escorts for people 
out late. With flaming 
torches they led the way 
through the streets, and 
upon arriving at the house 
of the person they were 
guiding through the dark, 
extinguished their torches 
under an iron hood at- 
tached to the tall gate. 

In front of many of these 
old London mansions can 
still be seen the "link- 
men's" extinguisher, the 
worthies who lighted the 
way being called "link- 
men." In the picture one 
is shown at the gate of an 
old London house where 
it has been since Shakes- 
peare's day. 



An Entomological Crown 
Uneasy lies the Head — 

THE crown the German ex-Kaiser 
wore upon great holidays 
looked like the one below, which is 
studded with bugs instead of jewels. 
It was made by a disillusioned Ger- 
man. He traveled far and wide 
gathering bugs for it. 

Red bugs represent the rubies of 
the original crown, while white bugs 
serve for pearls. 



Shooting Cigarettes from a Gun 

OT a cigarette? Don't ask an Englishman 
that question for he may pull a gun on you. 
He will aim it at your head and pull the trigger! 
When you open your eyes and find that you're 
not dead, you will see sticking out of the muzzle 
of the gun the very cigarette you asked 
for. With a shaking hand you take it. 

This toy gun was meant originally for 
use on cigarette robbers who always 
borrow their smokes. 
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"Home" 



CTRANGE sights follow in the 
^ wake of great wars. Whole 
communities are disrupted, families 
scattered, homes destroyed, and all 
leave their curious mark upon the 
lands engaged in conflict. Hordes 
of homeless people must find a 
spot sheltered as best it can be, a 
spot which they can individually 
call "home." But a box-car is an 
extraordinary place for domestic 
bliss! 

Several members of the "Iron 
Division" compelled to leave the 
Baltic sought refuge in a box-car. 
They adapted it with ingenuity 
to the condition of habitability, 
even making in it a place for the 
family pet, the dog. Here they 
wait to return to Germany. 



Make Your Concrete Blocks 



TNSTEAD of waiting for the expensive 
load of bricks delayed by the great short- 
age in building material, get one of these 
machines and make a substitute for the 
bricks. 

The concrete is poured into a mold which 
has a movable bottom. The workman 
operates a foot lever which raises up the 
concrete when it has set sufficiently to be 
removed. The block is then easily lifted off 
by hand. An industrious man can turn 
out four hundred blocks in a day without 
any great expenditure of energy. 



The "Ophir" Comes Home 



THE U. S. S. Ophir, a trans- 
port that was sunk in Gibral- 
tar Bay during the war, was raised 
by the United States navy and sent 
home under her own steam. An 
explosion followed by fire had 
caused the vessel to sink. With 
practically no repairs made, the 
badly damaged ship started bravely 
for home with a crew of six officers 
and sixty-eight men. 

Her decks were uncovered and 
full of shell-holes; only three boil- 
ers were working. When two 
days out from the Azores, the 
boilers broke down and the Ophir 
had to be towed into port. When 
the boilers were mended she 
started out again. But she ran 
into a storm and drifted around 
helplessly, miles out of her 
course. Finallyjthe Ophir limped 
safely into Norfolk. 



Horses Motor to Races in Their Own Cars 



"^"0 longer will race-horses which are 
1 ~ worth $10,000 or $15,000 have to be 
trusted to the railroads for transportation. 
These valuable horses do not like shrieking 
whistles and grinding brakes of the trains. 

Racing steeds are nervous animals, so 
the motor-trucks that have recently been 
devised to convey them, offer great advan- 
tages over railway trains for transporting 
the horses. 



The modern motor box-car for horses is 
equipped with padded stalls and is electric- 
ally lighted. Four stable lads can travel in 
the same car. The horses can be more 
quickly loaded into their own compart- 
ments, and they can be more rapidly trans- 
ported to their destination, since the usual 
railroad pracj-iceof shunting cars is avoided. 

With this improved travel, the horses 
should be in their best condition when they 
arrive at the race-course. The nerves of 
the spirited animals are protected from the 
jar and shock of railroad travel, and the 
horses are not subjected to the nerve-rack- 
ing process of shunting in the freight-yards. 
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Dictating Letters in an 
Airplane by Telephone 

THE busy business man and 
his stenographer can turn x 
out a number of letters in the 
course of an airplane trip from New York to Washington. The 
"click! click!" of the little typewriter is completely lost in the 
roar of the propeller, and the words that are dictated would 
also be drowned if special telephone connections between the 
two persons in the closed compartment were not made. 

The helmet worn by each of the passengers cuts out enough of 
the engine's noise to permit the easy dictation of letters. Both 
compartments are electrically warmed. 



Music from a Wild Carrot 
Is Like That of a Flute 

AN actual mils i making flute 
eighteen inches long by 
three-quarters of an inch in diam- 
eter has been made from a hollow wild carrot weed. The music 
which the wind whistled through the weeds, and which became 
instilled in them has been brought to life in the flute by the skill 
of the workman. He kept at his job until all the tones of the in- 
strument were accurate. 

The fragile ends of the flute were strengthened with abhesive 
plaster. One end was tightly stopped with a cork and sealed with 
paraffin. The flute has a remarkably sweet tone. 




Churning Is Easy Work! 

THIS little lady should worry if her 
mother tells her to run along and 
churn the butter. She takes her electric 
churn into the parlor, hitches it to an 
electric light socket, turns on 
the switch, and the churn goes 
to work. 

The machinery of the elec- 
tric churn is made of spring 
steel which not only gives it 
extra strength, but great rust 
resisting power as well. The 
movement of the dash rod and 
paddle is that which has been 
used for many years in the 
hand-power churn. 



Where Work Is a Party 

HP HE flax combers of Portugal are a 
* happy people. It is the custom on the 
Iberian peninsula to make of work a gala 
function. Garbed in their best, adorned with 
bright gold ornaments, their garments an 
array of color with gay embroidery, men and 
women meet to carry on the ordin- 
ary daily vocations. In Portugal, that 
of winding flax is usually given over 
tothe women. The flax combers in the 
illustration are of the town of Vienna 
do Castello in northern Portugal. 





He Wears a Hand Shield 

MEN who do acetylene welding 
often suffer from burned hands — 
the heat from the flame is so very in- 
tense. But a new hand shield has just 
been invented by Charles S. 
McCreery, of De Soto, Missouri. 
It consists of a curved plate of 
non-heating material and two 
wire loops through which the 
welder thrusts his middle finger. 
The shield is not large but it 
gives the hand sufficient room 
to move in, and there is plenty 
of air space. The non-conduct- 
ing shield is made to resist the 
most intense heat. 
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Sweeping Dark Corners by the 
Light of a Flash-Lamp 

" JUST look at the dust here in these cor- 

*-* ners of the room — why, you didn't 
sweep these corners!" exclaimed an angry 
housewife when she saw how unfaith- 
fully her dutiful spouse had perform" 1 
the task set for him. 

"Well, I'm not supposed to sweep 
where it's so dark, I can't see 
what I am doing!" he retorted. 

Then the lady had an id< 
She got the electric flash-lam 
and fastened it to the broom 
with two rubber bands. With 
this as a torch, no matter 
how dark the room, the 
corners would be well 
lighted where the broom 
reached them. At least there 
would be no excuse for not having 
them well cleaned. The lamp is use- 
ful for janitors who work in dark 
basements, or housemaids who must 
carefully sweep dark halls. 





Meat for a Turkish Market 

(CONSTANTINOPLE, the melting pot where 
^ East meets West, offers many strange sights 
to the traveler. "What are in those cages that 
the horse is carrying through the streets?" Each 
wire cage holds a hindquarter of beef. If the 
wire mesh were not so coarse it might keep out 
the swarming flies. But Constantinople is a city 
of ancient customs and careless sanitation. 



The House of Hearts Has 
Heart-Shaped Furniture 

TJOME, Sweet Home" signs fade into 
insignificance before the home-loving 
outburst of Mrs. E. C. Calder who lives 
in Pasadena, California. Tables, chairs, 
doormats, in fact all the furnishings in 
her house are heart-shaped. 

Her bed, for instance, has a heart- 
shaped headboard, supported on both 
sides by bedposts carved to represent 
cupid's arrows. The heart-shaped 
headboard is decorated with a heart- 
shaped picture frame in which two 
loving angels embrace each other. 
Mrs. Calder calls her house "The 
Pericardium" which, physiolcgical- 
ly speaking, means the membrane 
that encloses the heart and the 
roots of the great blood vessels. 
Perhaps we do Mrs. Calder an in- 
justice when we suspect her of an 
over-attack of sentiment. Her 
husband is a physician and she 
may be simply trying to advertise. 




Dark Patch, Hunter of Elephants 

r\ARK Patch is a dog of fighting blood. His master was 
attracted by his pugnacity and his intelligence, and pur- 
chased Patch when on a trip to London. When only eight months 
old Patch went to the Congo with his master hunting elephants 
and buffalo. 

Eighteen elephants were shot on the first trip Patch made. 
Returning to Antwerp from Boma, west coast of Africa, Patch 
became seasick, but when his master decided to take him on 
another expedition. Patch was overjoyed and displayed no aver- 
sion to boarding the steamer again. A third time he went and 
after nine months in the most desolate part of the Belgium Congo, 
returned with his master who brought with him thirty-eight tusks. 



Magnifying the Strains of a 'Cello 

/CONNECT a metal tube with the 'cello and then with a large 
^ metal horn, and the faintest sounds emitted by the bow will 
be better heard by the audience. The principle is that employed 
in "talking machines." The sound-waves passing through the 
column of air are intensified in the horn and are projected into 
the room as though emanating from the horn instead of from the 
'cello. 

One is familiar with the sounds of a vibrating column of air 
in the pipes of a pipe-organ, or in a cornet. The principle is iden- 
tical with that employed here, except that the 'cello's tones are 
made more audible by the curved shape of the horn. In an or- 
chestra the deep notes of this instrument are intensified by its horn. 

Keystone View Co. 
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He Makes the Weather Pay 

The industrial meteorologist 
advises farmers and aviators 

By Lee McCrae 
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MANY a man lives "with his 
head in the clouds," but none 
more literally than does Dr. 
Ford A. Carpenter, of Los Angeles. 
Yet he is a practical scientist and has 
been appointed industrial meteorolo- 
gist of the Los Angeles Chamber of 
Commerce. 

" 'Free air' signs here in California 
are supplemented with free air infor- 
mation," Dr. Carpenter laughed, re- 
ferring to his work. "I am the ad- 
visor of aviators, orchardists, engi- 
neers, farmers, surveyors, doctors, and 
manufacturers, and I am about the 
most industrious industrial manager 
you ever saw. I have recently charted 
the wind currents of southern Cali- 
fornia, established fourteen safe land- 
ing-places for aircraft, given a series 
of twenty-four lectures on climatology 
and kindred themes, located soap 
factories, a rubber plant, town sites, 

sanatoriums, and " 

"Buzz!" interrupted the telephone 
at his elbow. A moment later, in 
answer to a question, he was saying: 
"No, don't go up today. Your pic- 
tures would not be good taken under 
present conditions. Wait until we 
have had a rain. Call me after that 
and I will fix your elevation. 
Glad to tell you ! So long!" 

Then he went on: "That is 
a small sample of the work. 
I saved that young man. a lot 
of expense trying to photo- 
graph Pasadena from the sky. 
It would have been time, 
trouble and money thrown 
away to go up today." 

"Then you are a Weather 
Bureau plus." 

"Exactly. Plus years of 
first-hand experimentation. I 
spent thirty-one years in Gov- 
ernment Bureaus from Port- 
land to San Diego, and on that 
experience I have built. Avi- 
ation now demands wind 
charts and definite air lanes. 
I am the first observer who 
has made systematic meteoro- 
logical studies while in actual 
flight, and so can instruct 
flyers to go along at a certain 
altitude to— say San Francisco, 
for instance — and return by 
another altitude in order to 
have the winds in their favor, 
and avoid mishaps and possi- 
bly death. Recently we s>ent 
the night in a balloon noting 
the movements of night air- 
currents." 

Few people know of the 



Dr. Carpenter's balloon 
starting on a voyage of 
scientific discovery. Air 
lanes and landing places 
for aviators are deter- 
mined on these air trips 



powerful influences of air-currents 
upon agriculture. Dr. Carpenter dis- 
played photographs of Los Angeles 
and its suburbs, and told of the cli- 
matic survey made of the big Vander- 
lip ranch which enabled its managers 
to plant it scientifically. 

"I spent last night in an orchard," 
he added, "rolling in my blanket for 
three hours' sleep on the ground so 
that I could give the owner of the 
orchard data concerning early morning 
conditions in his grove." 

"And today you were lecturing at 
theuniversity on medical climatology." 

"Oh. yes, but the trips into the 
country and up into the sky are so 
much recreation. The diversity of 
the work makes it possible for me to 
go three days and nights at a time 
without removing my clothes and with 
only a few hours' sleep The very 





Just after a thirteen-hour night balloon trip to gather data 
on air-currents, valuable to farmers as well as to aviators. 
Dr. Carpenter is at the extreme right in the picture 
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contact with the earth and the upper 
air keeps one healthy. 

"In fact, medical climatology, linked 
up with aeronautics, is our next ad- 
vance along curative lines. Instead of 
doctors ordering tubercular patients 
to distant sections, breaking up homes 
and causing untold misery and ex- 
pense, they will simply send a bunch 
of them up in an airship to float at a 
certain altitude for so many hours a 
day. The effect will be marvelous. 
Our army aviators learned that their 
headaches vanished in their flights, 
that they could go up with a bad cold 
and come back without it. It will be 
my work and that of other practical 
meteorologists to determine the best 
strata for these patients. This must be 
done locally, since different sections are 
altogether different atmospherically." 
Of aviation, Dr. Carpenter declared, 
"The airship — not the plane — 
with engine and all within the 
envelope, ucing the non-ex- 
plosive, non-inflammable gas, 
will be safer and more com- 
fortable than the present rail- 
way coach, so it will be a joyful 
as well as a beneficial trip 
into the blue. 

"Did you know that Kipling 
is the prophet of aviation? 
Along in the '90's he originated 
the term 'air lanes' and all but 
visualized present aeronautics. 
The traffic is ready, waiting; 
we have only to build the 
ships and map out our ocean 
to ocean highways in air as 
on land. That is my chief 
job now." 

Amid all his daily duties, 
with their interruptions, this 
citizen of the air has found 
time to write fifteen bocks on 
scientific themes, to lecture 
in biological universities and 
clubs, to arrange the gold 
medal exhibit in meteorology 
at the San Francisco Exposi- 
tion, and to qualify as an 
international pilot of aircraft, 
ready for the license issued 
only to the favored few, which 
permits him to fly over all 
national boundaries. 
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Grandpop Crandall — Inventor of Toys 

He is probably the greatest technician of his kind in America 



ALMOST any afternoon in the 
f-\ summer-time, if you happen to 
be walking on a certain street 
in Brooklyn, you will see a veritable 
flock of children — boys and girls from 
four to eleven years old — sitting on a 
stoop, waiting and watching. And 
every little boy and little girl will have 
tucked under an arm the remnants of 
a toy a engine with a loose wheel, a 
go-cart that won't go, or a doll with 
a smashed head. Every now and 
then one of them will 
get up and slide down 
to the sidewalk, to look 
anxiously down the 
street. 

And then, about half 
past four o'clock — al- 
most always exactly at 
half-past four — an old 
man — a very old man, 
in fact, because he is 
eighty-eight years old, 
and he wears side-burns 
like those that adorned 
Horace Greeley — an old 
man turns the corner. 
Immediately there is a 
shout of "Grandpop!" 
and the last fifty yards 
of the old man's jour- 
ney is made with con- 
siderable difficulty, 
since there are boys and 
girls hanging to both 
hands, jerking at his 
coat-tails, getting en- 
tangled with his legs, 
and literally climbing 
all over him. And each 
one wants something: 

"Grandpop, fix my doll!" 

"Grandpop, lookit my engine! It 
won't run!" 

"Grandpop, put a new wheel on 
my wagon?" 

And so on, ad infinitum. 

A Wizard With Toys 

Finally the old man reaches the 
stoop of his house and sits down. 
Then he begins taking things from 
his pockets bits of wire and pieces of 
string, and a little bottle of glue, and 
knives and small punches and odds 
and ends — and begins to fix things. 
He glues a head on a doll; he performs 
amazing surgical operations that re- 
store absolutely broken china arms 
and legs; he does wonders with a 
broken fire-engine, and makes it rush 
furiously about on the sidewalk, 
hurrying to an imaginary fire. Then 
he takes a jack-knife and carves a 
boat or a man or something from a 
blo?k of wood. And all the time the 
children watch him in rapt enchant- 



By Herbert Asbury 

ment They regard him as nothing 
less than a wizard 

"Grandpop can fix anything!" they 
say. 

And Grandpop certainly can fix 
any toy that the ingenious mind of 
man ever contrived. He ought to be 
able to do that, because Grandpop is 
Jesse Armour Crandall, who has been 
inventing toys for seventy-five years. 




As a boy. Jesse Armour Cran- 
dall was never so happy as 
when he was working in an odd 
corner of his father's toy factory 
in Brooklyn. As a young man 
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he went to Ohio and taught toy- 
making to the inmates of one 
of the prisons. Later he con- 
ducted his own business in 
Brooklyn, where he still lives 



Even as you read this, your baby is 
perhaps staggering about the room 
safely encased in a baby-walker that 
Mr. Crandall invented, and your 
young son may be lassoing bronchos 
from the back of a plunging hobby- 
horse that also originated in the fertile 
brain of this toy-inventor. 

Mr. Crandall is undoubtedly the 
oldest toy-maker in the United States. 
He has taken out patents on more 
than one hundred and fifty inventions. 
Children all over the world owe him 
gratitude for their hobby-horses and 
shoofly horses, for many types of fire- 
engines and wagons, for sand-molding 
machines, for picture blocks that fit 
one within another, for go-carts, and 
for all sorts of wonderful things. 

Children of every nation under the 
shining sun, almost, have played with 
toys invented by Mr. Crandall, and 
children of royalty and of high officials 
of England and the United States 
have had fun with them. too. When 
the old toy-maker was a young toy- 
maker he made a giant hobby-horse. 

U 



almost as big as a live pony, and sent 
it as a gift to the royal youngster who 
afterward became King Edward VII. 
It was the first hobby-horse in Eng- 
land, and Queen Victoria wrote to Mr. 
Crandall that it was a very difficult 
matter to induce the young Prince 
to stay off it long enough to eat and 
sleep and do his lessons. Mr. Crandall 
has made toys, too, for the children 
of American presidents. When Grover 
Cleveland was in the White House the 
toy- maker abandoned 
his toys long enough to 
invent and manufac- 
ture an invalid's chair 
that gave the Presi- 
dent's little daughter 
the first comfort she had 
had in many months. 

Mr. Crandall began 
making toys when he 
was three years old. 
He wanted a sort of 
revolving wheel to play 
with and nobody had 
time to make him one. 
So he got a big knife 
and a piece of plank, 
and by dint of extreme 
labor and at the cost 
of several severe cuts — 
he bears to this day the 
scar on his forefinger 
where the knife slipped 
and almost amputated 
the finger — he turned 
out a revolving wheel 
that would really re- 
volve. After that he 
made every toy he 
wanted, and invented 
a great many when he was a boy, that 
later, when he became old enough to 
realize their value, he patented. Thi3 
fisrt toy was made in Wesley, Mass., 
where the Crandall family moved from 
Maine. 

Hundreds of Intentions 

The young inventor went to New 
York with his father when he was 
seven years old. There he worked in 
his father's wagon factory, boring hole3 
in hubs. This was rather hard, slow 
and tedious work, so young Crandall in- 
vented a machine to bore the holes, 
and with this machine he could there- 
after bore as many holes as he liked, 
depending upon the ratchets on the 
machine, instead of boring one at a 
time with a brace and bit. This same 
ingenuity and skill he displayed later in 
developing hundreds of inventions, for 
he has invented many more machines 
and toys and things that he never 
patented. Grandpop's life has been 
just about one toy after another. 



Oct 



Popular Science Monthly 



Why Not Make Your Automobile Do It? 




The engine is ready and 
willing to work for you 



This man once saw a doctor 
use a headlight in removing 
tonsils, so he used a funnel 
with a lamp, leaving his 
hands free to work on the 
automobile engine, at night 



Making a car raise 
itself does not re- 
quire a magician if 
you have an en- 
gine - driven tire- 
pump and a pneu- 
matic jack. No 
lifting, groaning or 
cursing results. 
The jack is on duty 
but is not shown 
in the picture 




■ 



An emery wheel attached to 
the headlight steadying bar 
and revolved by the crank- 
shaft does away with the 
tramp scissors-grinder. Any 
blade may be sharpened by the 
motorist using this method 



He spirited away 
his wife's sewing- 
machine motor and 
ground his car's 
valves with it. The 
grinding speed was 
regulated by the 
foot-pedal as the 
speed of a sewing 
machine is regu- 
lated. Meanwhile 
the family sewing 
waited to be done 



(Le/rl Why not let 
the engine freeze the 
ice-cream? Attach the 
engine crankshaft to 
the handle of the 
freezer by a flexible 
shaft, with the car in 
low gear. You may 
save your energy 
while the car cheer- 
fully does the work 



(Right* A polishing 
cloth is fastened to the 
revolving shaft of the 
sewing-machine motor 
and the car is polish- 
ed in very short order 



M 




July, 1920 



What Becomes of Telephone Nickels 



After you drop them in the slot their 
adventures are varied and interesting 




Empty coin-boxes arc brought here to be sealed. 
First they are locked. Then they are put into the 
sealing-machine, fastened with a strong lock and seal 



Suddenly the gates are opened and the nickels tumble 
out. They are shoved down a counting-machine, land 
in a bag, and in the process are automatically counted 
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Preserving Food Forever with Gas 

How a woman discovered a way of asphyxiating the bacteria 
that cause decay and thus gave the world a marvelous process 
for keeping meat, milk, fruit, and all other food for centuries 

By Waldemar Kaempffert 



IT was the great Pasteur who taught 
us that food decays because of 
the action of invisible, destruc- 
tive bacteria. Kill the bacteria and 
you prevent food from rotting. But 
how are they to be killed, or at least 
prevented from propagating? There 
are bacteria everywhere — billions and 
billions of them in the freshest lungful 
of air or mouthful of food— and they 
reproduce their own species with aston- 
ishing rapidity by the simple 
process of self-division. How 
is this growth to be checked? 
How are bacteria to be killed? 
When you answer these ques- 
tions correctly, you explain 
how food may be kept forever; 
you show how the high cost of 
living may be reduced; you 
abolish the criminal anomaly 
of fruit rotting on the ground 
while it brings a dollar a 
bushel in a city fifty miles 
away. 

Boiling Doesn't Always Kill 
Bacteria in Food 



Pasteur, of course, sug- 
gested ways of killing bacteria. 
That would almost follow 
from his mere discovery of the 
real cause of putrefaction. 
He decided that bacteria could 
be most effectively killed off 
by heat. That is the whole 
secret of the process of pas- 
teurization. We know now 
why canners and housewives 
boil fruits and vegetables that 
are to be preserved. 

Not much was known about 
bacteria in Pasteur's day — 
very little, for instance, about 
the tenacity with which they 
cling to life. It was discov- 
ered long after Pasteur made 
his revolutionary announce- 
ment that heat does not al- 
ways kill. It simply shocks — 
arrests development. The 
spore of the deadly anthrax 
germ still lives after five hours 
of persistent boiling. Many 
forms of bacteria resist the 
much lower heat applied in 
Pasteurization Moreover, 
the application of heat inevit- 
ably produces chemical and 
physiological changes in food. 
Everyone knows what hap- 
pens to an egg when it is 
boiled or to a steak when it is 



broiled or to cheese when it is melted. 

Bacteria need warmth, moisture, 
and oxygen if they are to propagate. 
Cold storage preserves eggs, meats, 
and other foods because the destruc- 
tive bacteria are deprived of warmth. 
But they are not killed. As soon as 
the milk or the meats are taken out of 
a refrigerator they begin to putrefy. 
That is explained by the fact that 
foods cannot be refrigerated suddenly 




products that 
range from fruit 
juices to solid vegetables, such as corn on the cob 
and nuts. They were placed in their containers 
years ago; and yet, they are as fresh as the day 
when they were first preserved by the new process 



WHY the well known properties of carbon 
dioxide have never before been applied in 
preserving fruits, vegetables, meats, butter, and 
milk must remain an inexplicable mystery. It 
has remained /or a woman to reveal the startling 
possibilities of the gas as a food preservative. 

Mrs. Franks, the discoverer of the process here 
described, has found it necessary to in'erpret micro- 
organic life in a way that will probably be objected 
to by most bacteriologists. At all events, the theory 
that she has evolved seems to be proved with startling 
conclusiveness by results. —Editor. 



through and through. The outer sur- 
face is chilled first. Self-preservation 
is the first law of bacteria, as well as of 
human beings. If they can't preserve 
themselves, they will at least try to 
preserve the species. Bacteria spore 
at once; in other words, they lay 
"eggs." When a beef carcass is taken 
out of an icebox, the eggs develop as 
soon as they feel the first breath of 
warmth. Remember, they are num- 
bered, not by millions, but by 
trillions and trillions. 

Suffocating Bacteria to 
Preserve Food 



Between the molecules of 
every liquid is free oxygen. 
Whether a living thing be a 
whale, a man, or a bacillus, 
it must breathe oxygen. A 
man can be killed by depriv- 
ing him of his oxygen — not 
necessarily all of it, but enough 
of it. If it were possible to 
prevent a micro-organism from 
breathing oxygen, that micro- 
organism would die. It is 
true that modern bacteriolo- 
gists draw a distinction be- 
tween bacteria that do and do 
not live in air. All live in air. 
If some apparently do not, it 
is because their demand for 
oxygen is very minute. 

It may seem ridiculous to 
think of suffocating a living 
thing so small that you cannot 
see it. Yet that is the under- 
lying principle of the very re- 
markable food-preserving pro- 
cess discovered by Mrs Helen 
C. M. Franks. She turns on 
the gas — not figuratively, but 
literally — and annihilates the 
bacteria of putrefaction by 
the trillion. 

What gases would kill you 
if you were to breathe them 
instead of oxygen? Half a 
dozen at once occur to you — 
marsh-gas (so deadly to min- 
ers), street-gas, nitrogen, car- 
bon dioxide, carbon monoxide, 
chlorine. While any deadly 
gas would undoubtedly kill 
bacteria if it were substituted 
for oxygen, the effect on the 
food in which the bacteria are 
contained must be considered. 
The gas must be sufficiently 
inert — that is, it must not 
combine chemically with the 
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food to be preserved and thus destroy 
its character. Nitrogen is such a gas. 
Less inert, but admirably adapted for 
the purpose, is carbonic-acid gas — 
carbon dioxide. 

There are very good reasons why 
carbon dioxide should asphyxiate food- 
destroying bacteria. In 
the first place, it is 
deadly. Lower a lighted 
candle into a brewer's 
vat filled with it and the 
flame is at once extin- 
guished. Lower a man 
into the same vat and 
his flame of life would 
also be extinguished. 
But there is another 
reason. 

When you breathe in 
fresh air (oxygen) you 
breathe out carbon diox- 
ide. Shut yourself up 
in a hermetically sealed 
room and you would be 
killed by your own car- 
bon dioxide as surely as if you turned 
on the gas in the room. So it is with 
a bacillus. It breathes in oxygen; like 
you, it breathes out carbon dioxide. 
Unless its supply of oxygen is renewed, 
it perishes. 

Carbon Dioxide Is Fatal When 
Breathed by Bacteria 

In the process of "frankerizing" 
foods, bacteria are killed by means of 
carbon dioxide. Assume that there 
may still be left a minute quantity of 
oxygen. The bacteria consume it. 
They substitute for it — what? Car- 
bon dioxide that they exhale. Their 
death is inevitable. 

In carrying out the process a law 
discovered by the English physicist 
Boyle is applied. At equal tempera- 
tures, Boyle said, two gases will mix 
perfectly — but only then. First of 
all, carbon dioxide is introduced into 
the food-container at the proper tem- 
perature. The air that surrounds the 
food liquid or solid — is thus prop- 
erly diluted. Next, the container is 
exhausted by a vacuum pump. Now 



comes the final stage — recharging the 
container with carbon dioxide. Like 
the first step, the second must be 
scientifically carried out. Hewlett dis- 
covered that if a substance is sub- 
jected to a sufficient pressure of carbon 
dioxide, it will give up its oxygen and 




Healthy pigeons were infected 
with scrofula and neuritis and 
when near death were fed with 
orange juice, which is rich in 
the vitamines necessary to sup- 
port life. The juice had been 



preserved for eight months by 
the Franks process. But the 
pigeons revived, and the experi- 
ment proved that in foods pre- 
served by this process the 
vitamines are not destroyed 



absorb an equivalent volume of carbon 
dioxide. Since the oxygen must be re- 
moved, Hewlett's law is applied. The 
carbon dioxide simply takes the place 
of the minute quantity of oxygen left, 
and thus chokes the bacteria to death. 

But, it may be argued, if carbon 
dioxide kills men and bacteria when 
they breathe it, why should it not 
also kill when it is eaten in food? It 
is a favorite trick, in college labora- 
tories, to eat small quantities of solid 
carbon dioxide snow. Gases act only 
on the blood that courses through the 
lungs; carbon dioxide must be breathed 
in order to kill. 

Treated by Mrs. Franks' process, 
dairy products (milk, butter, and 
cream) can be transported in ordinary 
freight-cars without ice. Mrs. Franks' 
one ambition has been to make dairy 
products cheaper, and above all to 
provide infants with pure milk at a 
price within the purse of the poorest 
family. Berry juices and pulp, which 
can be preserved only with much 
boiling and the aid of sugar, are kept 
for years after they have been frank- 
erized. Sweet butter, which cannot 
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be kept in cold storage for two weeks, 
is kept sweet for two years in an atmos- 
phere of carbon dioxide. Milk has 
been kept for five years. Raw meat 
has been kept for five years and fish 
for several months. How long can 
foods be thus preserved? As long as 
the atmosphere of carbon 
dioxide is maintained, 
and that depends entirely 
on the character of the 
container. There is no 
reason why butter or 
fruit should not be kept 
for a century if materials 
can be found to with- 
stand the corrosion of 
time. 

It was discovered in 
1907 that what are called 
"vitamines" must be 
present in food if we are 
to be nourished properly. 
Once it was supposed 
that proteins— by which 
we mean tissue-building 
carbohydrates (starches 
and sugars ) , fats, water, and salts — were 
all-sufficient in food. Now we know 
that without vitamines they would do 
us little good. Professor Casimir Funk 
coined the name "vitamines." No one 
has ever seen vitamines. No one 
knows much about their chemistry. 
All that scientists do know in a super- 
ficial way is that they are vitally 
necessary. 

The Importance of Preserving the 
Vitamines 

Vitamines in food must not be 
destroyed or removed at any cost. 
Pasteurization destroys the vitamines 
because heat must be applied. Think 
what this means to babies! 

An adult in any ordinary commu- 
nity is almost sure to eat enough vita- 
mines, because his diet is mixed. We 
suffer no injury if we use palatable 
substitutes for high-priced butter, or 
if we consume dry milk. But an 
infant subsists on milk alone for 
months and must depend on it for 
the necessary vitamines. 




These jars contain eggs, sweet butter, and sliced bacon, 
which were preserved by means of carbon dioxide, and 
the replacement of the oxygen. They are perfectly fresh 



Tomato pulp is in the first container, squash in the second, 
and corn on the cob in the third. Tomato pulp is notably 
difficult to preserve, but this has kept for three years 
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This tiny mon- 
key burned his 
fingers, and the 
hospital doctor 
is applying a 
soothing salve 
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Ready-made Holes Are On the 
Market Now 

j_I ERETOFORE you have had screw 
-*■ * holes made to order, but now you 
can buy them ready made. A pointed 
brass tube is threaded on the inside to re- 
ceive the screw. You hammer this tube 
into the wood securely, and its threaded 
interior serves as a screw hole. The wood 
can be used over and over again since the 
brass screw hole will never grow large 
through wear. 

How do you hammer these tubes into 
place without flattening the tops? A 
special steel screw comes with each sized 
tube, and it is screwed into the tube before 
hammering is begun. When the tube is 
flush with the surface of the wood, the 
steel screw is removed and the regular 
wood or machine screw may be quickly 
sore wed into place when you are ready, 
for it. This saves wear on the wood. 



Giving the parrot medicine for his cold at the "Mr. 
Dooley" bird hospital run by these two women 

Treating Patients at "Mr. Dooley's" 

Hospital for Pets 

TS your bird sick? Then take him to Mr. Dooley. 
* This "Mr. Dooley" runs one of the best bird and 
animal hospitals in existence. And who is he? It 
isn't a he at all, but two women — Miss T. M. Jenkins 
and Miss A. F. Thompson — who are well skilled in the 
care of animals, and who do business under the firm 
name of "Mr. Dooley." Their hospital is a large one 
and is divided into wards after the fashion of hos- 
pitals for human beings. Charity patients receive 
just as good care there as pampered pets of the rich. 

As yet no one has complained of the treatment re- 
ceived, and the food gives perfect satisfaction to a wide 
variety of patients. 




A brass tube that is threaded inside, is hammered into the wood and acts 
as a screw hole for a wood or machine screw; it will never spread 



Using X-Rays to Reveal Flaws in Sheets of Mica 



CHIPS of mica, or isin-glass 
are sent from the mines 
to be made into sheets that 
are used for insulation in 
various electrical devices. In 
building commutators for di- 
rect current generators and 
motors thin sheets of mica 
Beparate the copper parts and 
prevent short-circuits which 
would do great damage to the 
machines. Thousands of dol- 
lars are thus saved by a thin 
piece of this material which has 
a high resistance to electricity 
action. But the sheet of 
mica must be free"! from the 
smallest defect, such as bits 
of metal, or pin holes which 
would permit the passage of 
. the current. 

When the chips of mica are 
pressed into compact sheets it 
is impossible to keep flaws 
from forming, and the only 
*ay to prevent the damage 
when these defective sheets 
are used is to detect the flaws 
in advance. The most effect- 
ive way to do this is to sub- 
ject the mica to an X-rav. 




The X-ray cabinet in which sheets of mica used in 
electrical machinery, are examined to detect flaws 



examination. For that pur- 
pose the General Electric 
Company has devised a special 
apparatus. 

It consists of a cabinet in 
which the operator views the 
tray of mica sheets as the rays 
passing through them bom- 
bard the fluorescent screen. 
To protect the operator from 
the injury of continuous ser- 
vice the X-ray tube and ex- 
posed parts are encased in 
lead. There is an opening for 
the rays which pass through 
the mica to reach the screen. 
Under the screen is a mirror 
tilted at an angle of 45 degrees 
and the operator sees the re- 
flection of the screen. The 
trays are automatically con- 
trolled and when being changed 
a lead shutter automatically 
moves to close the window 
through which the rays would 
otherwise pass and injure the 
glass of the mirror. 

Flaws in the mica appear 
black and sharply outlined, 
while small holes in the sheet 
can be readily detected. 
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Pumping Out the Water Faster than It Pours in 



When the ship is leaking badly, and is rapidly sinking after 
a collision with an iceberg, or other catastrophe at sea, the new 
centrifugal pump may save her and the lives of all on board. 
It is designed for use in just such emergencies, when water is 
rushing into the hold faster than it can be driven out with an 
ordinary pump and where other pumps may be rendered useless 



It has a working energy each minute equal to the combined 
effort of twenty-six horses, when operating in the depths of a 
large steamship, like the one pictured, where the water must be 
lifted to a height of 90 feet to be discharged. It is adaptable to 
difficulties. When it is impossible to lower it, a suction hose is 
passed down into the hold and the pump is operated on deck 
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How Science Settles Disputes for the Business Man 

Solving manufacturing problems and adjusting 
economical differences in the Bureau of Standards 



THE government Bureau 
of Standards is a busy 
referee. It settles dis- 
putes between employer and 
employee; between producer 
and consumer, between repre- 
sentatives of various kinds of 
business, between importers 
and exporters, municipalities 
public-utility corpora- 
tions, states and cities; 
and between nations, 
when it is called upon 
to do so. 

The Bureau merely 
applies the yard-stick, 
the electroscope, or 
the thermometer, to 
adjust countless dif- 
ferences of opinion, 
more or less serious. 

It facilitates pre- 
cision in science, and 
assumes a high role of 
authority in standards 
of meas urement, 
standards of quality, 
and standards of me- 
chanical performance. 

What is the relative 
usefulness of gas of 
565 British thermal 
units per cubic foot 
and gas of 22 candle- 
power? One concerns 
the heating power and 
the other the illumi- 
nating power, and the 
answer from the Gas 
Engineering Section of 
the Bureau of Stand- 
ards decides the relation 
between the two. Granted 
that the appliances for light- 
ing or cooking are properly 
adjusted and the quality of 
the gas uniform, there 
should be enough heating 
and lighting value in the gas 
to make the gas useful for 
ordinary purposes. 

New Standards are 
Investigated 

The huge demand for the 
by-products of oil far over- 
reaches the supply. From 
gas many of the same sub- 
stances can be taken, and 
the very great need for 
them in industry necessi- 
tates robbing the gas of 
much of its original value. 
The brilliant flame of the 
old-time fish-tail burner 



By S. R. Winters 




Here, under the spectroscope, the Bureau of Standards 
decides matters of color controversy. The quality of 
many substances figures prominently in their precise 
color, or the spectrum which they give. In the 
laboratory of the Color Section disputes on this 
question are settled by men skilled in this work 




The electrolysis of gas and water pipes has been the cause 
of many disputes which have been carried to the courts. 
The Bureau of Standards has worked out plans to prevent 
this unnecessary damage and avert these controversies 



wasted the rich benzol and 
volatile by-products. To 
conserve them today, it has 
been suggested that the heat- 
ing value as a standard be 
reduced to 528 British ther- 
mal units to a cubic foot, 
but the Bureau of Standards 
holds this a radical change, of 
doubtful wisdom. 

Controversies have 
arisen as to the influ- 
ence of temperature 
w in coke-making, upon 
Ira the characteristics of 
■u the coke and the 
quantity and quality 
of gas produced. 

Heating Values 
of Gas 

Recently the 
Bureau of Standards 
conducted tests at the 
Sparrows Point Plant 
of the Bethlehem Steel 
Company, and it was 
found that gas pro- 
duced at high tem- 
peratures indicated 
greater value but less 
heat value than gas 
produced at lower 
temperatures, while 
the coke produced at 
low temperature is 
very inferior to other 
coke. The mak- 
ing of gas at high 
temperature tends to 
cause a greater de- 
composition of its less vola- 
tile material into gaseous 
elements, and results in a 
complete elimination of the 
mere volatile substances. 
The slow cooking of coal at 
a lower temperature gives 
eff the lighter gases first, 
each increase in the degree 
of heat bringing forth the 
heavier constituents of the 
gas imprisoned in the coal. 
Application of intense heat 
at once changes the physical 
structure of the molecule, 
literally "cracking it" into 
different combinations and 
producing different sub- 
stances, more valuable to 
industry perhaps, but pos- 
sessing less value as a gas 
to furnish heat for cooking, 
power, etc. 

Down in the coal region 
of the Cumberland fields 
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of Maryland, the miners 
threatened to strike, charg- 
ing short-weight measure in 
their day's output of coal. 
A representative from the 
Commercial Scales Section 
of the Bureau of Standards 
was detailed to test the 
mining scales. Inaccura- 
cies in the scales were not 
only detected, but the strike 
was averted, and the coal 
operators pleaded guilty to 
grand jury indictments of 
serious discrepancies in the 
mining scales. The master 
offender paid a penalty of 
$900. 

The Sugar Content of 
Molasses 

From Cuba the United 
States imports its "black- 
strap" molasses, the prod- 
uct being shipped by rail 
in tank-cars and vessels. 
Cuban exporters are under contracts 
to supply molasses with a certain 
sugar content. Disputes have arisen 
between the buyers and sellers as 
to the quality of molasses and 
whether the sugar content specified 
is present. The Polatimetry Section 
of the Bureau of Standards acted as 
referee and made sixty-one analyses 
during 1919. The standard for the 
decisions is essentially that the value 
of molasses is predicated upon its 
thickness. An instrument, described 
as a picnometer, has been developed 
whereby entrapped air can be dis- 
placed and the density of molasses 
determined with scientific precision. 

A tide-motor corporation, claiming 
as its proverbial right 
the earth and a fence 
around it, was subjected 
to an exhaustive inves- 
tigation, the Bureau 
of Standards acting in 
response to a request 
from the United States 
Post Office Department. 
The claims of the com- 
pany were exploded and 
the use of the mails 
denied the promoters in 
advertising the instru- 
ment. 

The street railways of 
the United States are 
operated on the single 
overhead-trolley plan, 
with the electric current 
flowing into the rails 
through the car wheels 
after passing through the 
motor-cars. The current 
then retraces its steps to 
the generating station, 
after spreading through 
underground gas and 
water-pipes. The result 
is endless litigation be- 




Railroad master scales throughout the country have 
been tested and serve as a standard for practically 
all railroad weighing in the United States 



cause of damage 
created by this elec- 
tric current. The 
Electrolysis Preven- 
tion Section of the 
Bureau of Standards 
has amicably avoided 
litigation between the 
public-utility corpo- 
ration and the city 
authorities of Wil- 
mington, Del., by 
having the street- 
railway company 
adopt the three-wire 
power distribution 
system to avoid elec- 
trolysis troubles. 




A one tenth cubic foot bottle for 
accurately measuring the value 
of gas. This determines 
heating and lighting values 



A block of optical glass taken 
from the melting-pot to be tested 
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Supplementary protection to the ca- 
bles has achieved the results desired. 

Even international disputes and 
scientific discrepancies are not out- 
side the domain of adjustment by the 
Bureau of Standards. The Polari- 
metry Section has discarded the use 
of the time honored 100-degree sugar 
point established at the Sugar Insti- 
tute in Berlin. An error of more than 
one tenth of one per cent, has been 
revealed, the discovery meaning a 
saving of $70,000 annually in revenue 
to the Government, and to the pro- 
ducers perhaps untold millions of 
dollars. 

Important Wor\ the Bureau 

Has Done 

The instruments at the various 
customs laboratories for the collection 
of revenue on imported sugars have 
been corrected in conformity with the 
newly accepted standard of value. 
Prior to this scientific adjustment, the 
fundamental constant in testing of 
sugars for purposes 
of buying and selling 
throughout the world 
was the so -termed 
100-degree point. 
This standard is de- 
termined by a pre- 
cision measurement 
using chemically 
pure sugar. 

While ascertain- 
ing the cause of 
certain anomalies in 
the testing of sugars, 
the Bureau of Stand- 
ards discovered the 
discrepancy in a bus- 
i n e s s in which the 
United States Gov- 
ernment collects 
$90,000,000 in rev- 
enue annually. 

The Government 
Bureau of Standards 
not only comes to 
the rescue of persons 
and communities in- 
volved in a dispute, but it takes the 
important role of benefactor in scien- 
tific matters. Difficult problems are 
attacked in the laboratories of the Bu- 
reau, and a general advancement of 
science in invention is the result. Not 
only are standards of weight, measure- 
ment, and quality established, but 
workable improvements in various 
lines of industry are advanced. From 
the testing of optical glass to that of 
carburetors, the Bureau occupies an 
important place of utility. 

Specialists of repute in all lines of re- 
search areemployed in the laboratories. 
They carefully study a problem and 
solve it if possible. They not only 
give to the country its standard yard, 
candle, and the standards of liquid 
measurement, but they apply these 
units in unraveling the problems. 




x vjMumr 'ii u nit jjAuiuiuy 




i 1 




I Camping Out for Lack of a Home 

DEOPLE who find that moving day has arrived and they have 
no place to move into, are -driven to a quick make-shift for a 
house. If they are fortunate enough to own a lot, a temporary 
structure is sometimes hurriedly built; or a garage does duty until 
the home is constructed. 

An American family in Eng- 
land made a home of two cov- 
ered wagons that served for 
kitchen and livingroom. 



A Castle Built in Miniature 

"X/TAN wants but little here below," but he must not want it 
too long, too high, too wide, nor with too many frills on it. 
This is evidently the idea of the man who built a miniature castle 
for a house. The entire building occupies no more than 20 by 20 
feet of space. It has an inner court 5 by 10 feet. The "castle" 

cost less than 
$300 to construct. 



Safety First and Second in This Machine 




A POWERFUL motor-operated side 
press protected with a special 
safety device, the press being used to 
make another safety device, illustrates 
to what extent the "safety first" idea 
is penetrating modern industry. Here 
a steel box is being stamped, the 
box being intended as a safety cov- 



ering for electric switches. The metal 
box encloses the exposed current-bear- 
ing parts of the switch. The sheet of 
metal is perforated, stamped and 
shaped into the protecting switch-box. 

To operate the press, both hands are 
required so that neither may absent- 
mindedly beplaced in a position of danger. 



The Pen Clings to 
the Desk Magnet 

A RE you always losing 
■** your pen? Hang it 
on a magnet. Then hang 
the magnet on your desk 
lamp. The outstanding 
feature of a magnet is its 
power to attract steel and 
iron. Since a penholder is 
usually made of light stuff 
it will dangle indefinitely 
at the end of its pen point 
when the pen point is in 
the clutches of a magnet. 
It will be there when you 
look for it. To loosen the 
pen, give it a slight tug and 
it will be released from the 
magnet none the worse for 
its hanging. 




Testing Drinks for 
the "Kick" 

"\17HEN it was found 
* " that some of the 
2.75 per cent beer had 
apparently developed a 
higher per cent of alcohol - 
after having been stored, a 
rapid means of testing for 
the "kick" was devised. 
It was also necessary to 
have a means of investi- 
gating the nature of near- 
beer which looked and 
tasted exactly like real 
beer. 

When a drink undergoes 
this test, a small meter on 
the side of the test-tube 
records the percentage of 
alcohol it contains. 
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Making Sharp Pictures 
through a Telescope 

""THERE are several ways to focus 
■ a camera to obtain sharp pic- 
tures but one of the best is that which 
employs a telescope of small size. 
The lens of the telescope has the same 
focal distance as the lens of the camera 
so that when the photographer looks 
at the ground glass at the eye-end of 
the telescope he sees the same field of 
view as is shown on the ground glass 
of the camera. 

Racking the bellows of the camera 
in or out until the image appears 
sharp and distinct in the telescope 
makes the image sharp and clear on 
the ground glass, and on the film or 
plate when it is put into position. 




Wind-Shields Insure Warm 
Hands at High Speed 

DOLICE Serjeant McCormick is the 
1 star motorcycle driver of Washing- 
ton and he escorts many distinguished 
visitors around the city. In the winter 
time he has found that in spite of his 
fur-lined gloves his hands are often 
numbed by the cutting wind. So 
he has fastened to the handle bars 
of his machine two round leather wind- 
shields. 

His hands no longer grow numb, 
and he continues to be the star driver. 
Other drivers on the police force have 
adopted the clever idea of Sergeant 
McCormick, and have wind-shields on 
their motorcycles. They eliminate a 
discomfort all motorcyclists know. 



The Oldest Clock in America 
Discovered in Atlanta 

A NTIQUARIANS recently discovered 
** at the home of Mrs. P. H. Mell, in 
Atlanta, Georgia, what is believed to be 
the oldest clock in America. The plain- 
ness of the design and the use of cherry 
wood both indicate early construction as 
the first use of mahogany was in 1729. 

This pedigreed timekeeper tells the 
date, the status of the moon, and the re- 
lation of the hemispheres, as well as the 
hour, the minute, and the second. 



Paving an English Road with German Helmets 



HP EN miles south of London Bridge in 
* the township of Croydon is the most 
remarkable road in the world. It is not 
walled-in with a long row of spikes upon 
which are gruesomely displayed the skulls 
of defeated enemies, in 
the manner one might 
find in uncivilized por- 
tions of the world. In- 
stead it 'is paved with 
metal helmets of the van- 
quished foe. Tens of 



thousands of German helmets were taken 
there in the closing days of the war. 
These trophies have been put to useful 
service in making a good road where 
otherwise would be a stretch of mire 

almost im- 
passible. In 
almost 
every hel- 
met is the 
mark of 
battle. 
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Customs Officers Look for 
Smugglers of the Air 

TN Europe the airplane has become 
*■ such a common vehicle of travel that 
countries are guarding against smug- 
glers who might use the air highways. 

Airways would seem to be ideal for 
the smuggler. But landing-places are 
watched, and when a pilot descends the 
contents of his luggage are examined for 
contraband material. Customs officers 
greet the aviator at all landings. 



Use Coat- Hangers on 
Moving Day 

1V/TOVING day, afoot, re- 
quired lugging many draw- 
ings, sheets of drawing paper and 
miscellaneous materials tied to a 
drawing board so wide that car- 
ried at the side under one arm, 
the fingers barely reached its 
lower edge. An ordinary coat 
hanger solved the problem of 
carrying it. The hanger was in- 
verted and its wire loop was 
hooked under the board- 



This Horse Eats No Oats 

A HOBBY-HORSE must have been 
the favorite toy of Charles Johnson, 
of San Diego, California, for as soon as he 
reached the age of invention he patented a 
motor-driven horse on wheels. 

It is a full-sized metal one and its body 
is loaded with gears, chains, rods, and 
batteries. 

The horse keeps the steering apparatus 
in its head. It is 
guided by the bit 
which is connect- 
ed by rods to the 
front axle. 
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You Can Buy Your Stamps at 
the Mail-Box 

"Ct 0T a stamp?" That is one of the 
eternal questions. There are plenty 
of mail-boxes but comparatively few places 
where you can buy stamps. On Sundays 
there are almost none. 

But in Toronto, Canada, you can get 
your stamps at the mail-box. Just above 
the metal flap marked "letters" there is a 
slot machine. 



The Baby's Carriage — 
with Variations 

DABY carriages in Germany 
get plenty of wear. In most 
cases they are bed and carriage 
combined. 

Behold the nursemaid above. 
When she came in from her walk 
she found that baby was fast 
asleep. And so she simply lifted 
out the body of the carriage, car- 
ried it indoors, and placed it 
gently on the floor. Baby con- 
tinued to sleep, undisturbed. 



An Elk Is His Trusty Steed 



DUCK McKEE, is the rider, and he 
*-* raised the elk himself, and broke him 
to the saddle. But Buck was once a 
Texas ranger, and breaking wild steeds is 
easy for him. 

The elk is not shod like horses, but 
wears sandals devised by his owner to pro- 
tect his feet on hard pavements; for Buck 
sometimes rides his elk into town, when, 
needless to say, he creates a sensation. 




56 



Copyrig 



July, 1920 




Li 

At the Bottom of 
the File 

DAPERS at the bottom 
* of the file are hard to 
get at. Those above must 
all come off, if tearing 
is to be avoided. But not 
if you use the new type of 
spindle file here pictured. The 
spindle has a curving branch 
near the lower end off which 
the bottom paper may be 
slipped when the hollow 
spindle is lifted from its sup- 
port. The double end file is 
particularly useful in grocery 
and department stores where 
telephone orders are filed in 
the order of their receipt. 




Hanging by the Neck 
from an Airplane 



rpVEN when the day is totally 
devoid of wind and scarcely 
a breath of air stirs among the 
leaves, a gale blows where the 
airplane cuts its way. The hur- 
ricane churned up by the propellers as well as the resistance 
offered by the machine creates a violent wind which beats 
in changing directions across the persons in the fuselage if 
their position is exposed. When one realizes the strength of 
this artificial wind he can realize the difficult task of the 
acrobat who ventures to do "stunts" on the wings of a 
moving airplane. 

Lieutenant Roscoe Turner was carried through the air 
hanging by a strap attached to the plane and to a support 
at his neck. If the engine had stopped there would not 
have been time for him to get back upon the wing of the 
airplane. His position would have been extremely perilous. 



Sheets of Glue in a 
Glue Book 

C^LXJE has always come in tubes 
or bottles, but now it comes in 
books that are very much like stamp 
books, with which you are familiar. 
The glue is smeared on thin sheets 
of paper that can be torn out of the 
book when they are needed. Both 
side3 of each sheet are smeared. 

After all, a stamp book is half glue 
book and since it is a great success, 
the glue book should be one too. 
A strip when moistened on both 
sides will fasten two sheets of paper 
together, or may be used for mend- 
ing clothes. The busy housewife can 
do emergency mending quickly if she 
has a glue book. 




Water, Water Everywhere 

f~l ERMANY'S rivers have, in many 
places, welled up and flooded the 
land. Even the much-loved Rhine has 
joined the ranks. 

At Coblenz everything that isn't fast- 
ened down is floating. The American 
army trucks that were standing in the 
automobile park at the time of the flood 
are now almost completely hidden. Just 
their canvas tops may be seen. The over- 
flowing rivers of Central Europe have 
done nearly as much damage as the war. 
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The Wireless Alarm-Bell for Danger at Sea 



Just as a burglar-alarm summons help, so the new 
wireless alarm-bell summons aid from ships within a 
radius of a hundred miles. The wireless operator of 
the doomed ship presses a special key and a continuous 
call goes out automatically. 

This key actuates a special receiver on all the ships 
similarly equipped, and an alarm-bell rings in the wire- 



less cabin of each ship. The operator rushes to his 
seat, disconnects the special receiver, and waits for 
word of the doomed ship's position. 

The wireless operator who is sending out the distress 
call waits until he is sure that the alarm-bell has 
sounded and then he gives his position and the con- 
dition of the ship. The device is an automatic S. O. S. 
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Ringing Alarm Bells Across Miles of Sea 

No longer need the wireless operator 
be constantly on watch at sea 



THE persistent clanging of a bell 
arouses the wireless operator from 
his sleep. In a moment he is at his 
instruments: 

"Gigantic answering. Ready for 
message." 

The purring radio sends the response 
out in rapid repetition. There is a 
pause for answer. The alarm-bell 
stops clanging, and in its place comes: 
"Steamship Breton calling. Sink- 
ing. Lat. 35 13 North; Long. 75 17 
West. Hurry!" 

A dash for the bridge, a quick con- 
sultation with the watch officer, and 
the Gigantic is off at full speed to the 
rescue. 

It will be in some such setting as 
this that a new wireless invention 
will prove itself, making it possible 
for ships at sea to eliminate the ex- 
pense of having a radio operator al- 
ways on watch, and yet keep an ever 
open radio ear to calls of distress. 

The device is in the nature of an 
attachment to existing types of ship 
radio equipment. Ships carrying it 
will have an automatic transmitting 
relay. Press a key, and it fires 180 
dots a minute into the ether. The 
magnets of the relay 'are controlled 
by a special contact-maker. This is 
formed by a brass flywheel within 



which is an iron bar. The wheel car- 
ries a brush for making contact with 
a stud, thus closing the battery cur- 
rent through the magnets of the trans- 
mitting relay. This contact is not 
normally open, the wheel being held 
in the proper position by a spiral 
spring. A pair of electromagnets act 
on the iron bar. If they are ener- 
gized, the wheel turns still further 
away from the position in which con- 
tact is made. While so turning the 
spring winds up. The current to these 
electromagnets is controlled by the 
brush on its flywheel. 

Now, suppose the wheel is turned 
by hand from its normal position 
until contact is made. Its electro- 
magnets energize; the iron bar arma- 
ture swings in the magnetic field, 
opening up the contact and winding 
up the spring. But opening the con- 
tact has de-energized the magnets. 
The spring now whirls the wheel back 
through its original position until con- 
tact is made again. And so the pro- 
cess repeats itself a number of times a 
second, depending on the inertia of the 
flywheel and the tension of the spring. 

Each time the wheel turns so as to 
make contact, the transmitting relay 
operates, and a dot is sent out Dy the 
regular radio equipment of the ship. 



Instead, however, of starting the 
contact-maker by hand, a short-cir- 
cuit key is provided, which allows the 
coils to energize. Pressing the key 
causes the spring to wind up; releasing 
the key allows the contact-maker to 
operate as an automatic transmitter. 

Such was the operation on the ship 
whose distress call the Gigantic had 
picked up. On the Gigantic the oper- 
ator, before going to sleep, had left his 
receiving circuit in operating condi- 
tion and had thrown a switch that 
connected a three-stage amplifier in 
place of the head receivers. This 
amplifier feeds into an automatic 
receiver which is built on the same 
principle as the transmitting contacjt- 
maker. 

A dot energizes its magnets, turning 
a light flywheel until contact is made 
by its brush. During the interval 
following the dot, the spring whirls the 
wheel back, ready again for the next 
dot. Each time the brush makes a 
contact, it closes the same transmitting 
relay as is used in sending distress sig- 
nals. But this relay is now hooked up 
to close the circuit of an alarm bell. 

The receiving mechanism must be 
adjusted to have the same time of os- 
cillation for its flywheel as the trans- 
mitter of a ship from which it receives. 



Finding the Range in Miniature 



UP 50!" calls the officer. "Down 
20!" he shouts again. 
He is not gazing toward the open 
sea, but is merely looking down the 
deck toward a miniature target at 
which imaginary shots are being fired. 

Officers in charge of a battery must 
be trained in the difficult art of range- 
finding. The miniature target prac- 
tice helps to train the officer and make 
his work far more accurate 
when the actual firing at 
targets at sea is conducted 
under his charge. 

At the end of a clear 
stretch of the deck is placed 
an exact miniature repro- 
duction of the large targets 
used at sea. The officer 
who is to be taught an 
accurate judgment of dis- 
tance looks toward the tar- 
get through marine glasses. 
He lies flat upon the deck 
to bring his eyes in line 
with the target. The in- 
structor who is to check 
the results of the observer 
stands near the target and 
places before or behind it 
a roll or wad of cloth which 



is shaped in the correct proportion to 
represent a "splash" caused by the 
falling shell. Inches represent so many 
yards, and if the splash is between the 
observer and the target he will call 
"Up," and state the estimated number 
of yards short of the mark. If the 
splash is back of the target he calls 
"Down" and gives the number of 
yards beyond. 




The officer being trained in 
observing the results of fir- 
ing the big 14-inch guns. 
Miniature targets are ob- 
served through the glasses, 
the observer lying flat upon 
the deck to make observations 



The targets are placed fai 
down the deck from the 
observer. An officer stand- 
ing near by checks the range 
as it is called by the observer, 
the shots being marked by 
an artificial splash made of 
cloth thrown up as they fall 
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New Jobs for Old Photographic Plates 

After you have washed off the 
emulsion they are ready to start 




Next time you have your 
picture taken, ask for the 
plate. Wash it off and 
you will have just the 
right-sized piece of glass to 
frame for many purposes 



Would you like to turn 
your back porch into a sun 
parlor like this one? Build 
the framework and then fill up the 

gaps with photographic plates. A 
small conservatory could be built of old 
plates and the necessary framework of 
wood to support the walls and roof 



Glass table tops are now in 
vogue, but they're costly. 
How would you like to get 
one for ten cents? All you 
need is some ' cement with 
few photographic plates 



If you drive toward the sun, its 
glare will blind you. One motorist 
fastened a strip of green celluloid to 
an old photographic plate and 
mounted it on a stand in front of 
him, to soften the glare in his eyes 




Sometimes strawberries are pre- 
served by exposure to the sun. 
While exposed they must be cov- 
ered over with glass. Use old 
photographic plates to cover them 



Should you take a picture of a beau- 
tiful scene have a positive made of the 
negative, on glass to hang in the win- 
dow. The old negative protects it. 
The two plates are framed together 
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You can let in the fresh air but keep 
out drafts with a glass screen like 
this, made of two old photographic 
plates held together with cement. 
Transparent cement should be used 
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Keeping Up with the March of Science 

Facts for the man who Wants to know 



Solving the Paper Shortage 

WHEN cotton is ginned to remove the 
seed, linters are obtained — seventy 
five pounds of linters to a ton of seed. Ger- 
many used to buy from us half a million 
bales of linters for the making of explosives. 
Our own uses for the material were more 
peaceful — stuffing mattresses, cushions, 
horse-collars, and upholstery. When the 
war came, we also had to use linters for 
making explosives. 

The signing of the armistice found us 
with 12,000,000 bales of linters on our 
hands. What was to be done with them? 
The financial loss involved was $280,- 
000,000. The answer is supplied by the 
Bureau of Standards and the Forest Prod- 
ucts Laboratory. "Make" paper," it 
reads. 

The Bureau of Standards admits that the 
first experiments yielded only a mediocre 
paper, but new developments indicate that 
linters can be used in the making of maga- 
zine and book papers. 

We fancy that we hear cheers from the 
magazine publishers. 



On Shoes and Feet 

DROHIBITIONISTS and other re- 
* formers have worried much about our 
morals, but very little about our bodies. 
We direct their gaze to their own feet. 

Alcohol is bad for the mind and soul. 
The shoes of to-day are bad for the feet and 
the body. Physiologists have tried to make 
men and women wear sensible boots, but 
no one pays any attention to them except 
a few health "cranks." Ninety-five per 
cent of the women of this country have foot 
trouble in some form because of high-heeled 
shoes. Efficiency is reduced from ten to 
fifty per cent, as a consequence, accord- 
ing to the American Museum of Safety. 
What is more, correct walking is almost 
a lost art. 

After the world is dry and tobaccoless, 
perhaps the Constitution will be extended 
to include an amendment covering the case. 



The Slump in Mice 

T~\URING the war thousands of mice 
U were caught and bought for medical 
experimentation. The breeding of mice 
became a profitable industry. Now that 
the war is over, the breeders are "long" on 
mice and are' carrying large stocks. 

The scientists who are administering the 
George Crocker Special Research Fund, 
taking pity on the breeders, are trying to 
ship mice to he Imperial University of 
Tokio — as if Japan didn't probably have 
enough mice of its own. 

Wanted: A Map 

EVERYBODY supposes that the 
United States has been thoroughly 
mapped. The truth is that only forty-two 
and one half per cent of the area has been 



surveyed. That is why a map-making 
conference was recently held in Washing- 
ton to discuss the Geological Survey's 
topographic program. 

It will cost $40,500,000 to complete the 
map of the United States and to make 
certain necessary resurveys and revisions. 
If the Survey's program is carried out we 
may have a scientifically prepared map by 
1932. 

Without accurate maps it is a very 
difficult matter to lay out and establish 
highway systems. 



Living Five Hundred Years 

HpHE thyroid gland seems to be a kind 
of switch that controls both the rate 
and form of animal growth. 

An idiot (cretin) at the age of twenty 
years may be no larger than a child of 
six and possess the mental powers of a 
baby. Feed him with thyroid extract and 
he becomes a happy, healthy child. 

Tadpoles fed on thyrod turn into frogs 
long before their time. Remove the 
thyroid from the tadpole and it refuses to 
become a frog at all, but grows and grows 
until it becomes three times as big as an 
ordinary tadpole. The axolotl, a fish that 
is a staple of diet in Mexico City, and that 
normally grows up into an undeveloped 
tadpole-like form, with gills and with a fin 
to its tail, can be turned by thyroid at will 
into a salamander-like creature, living on 
air and breathing with lungs. 

If we only knew more about the thyroid 
we might be able so to control growth that 
we could live five hundred years. Life's 
processes and the thyroid gland are inex- 
tricably bound together. 



Filtering with Spun Glass 

l^INE, sharp sand in oil from the Gulf 
1 Coast region cuts barrejs and fills 
tubing. 

Recently experiments have been made 
that prove that spun glass is able to filter 
out the finest particles. What is more, 
tiny water globules are increased to such 
a size that it becomes easy to get the water 
out of the oil. 



No More "Listening In" 

TT is easy to "listen in" on the telephone. 
* Indeed, "listening in" is a favorite 
pastime in rural districts. Captain Poir- 
son, a French army engineer, has overcome 
the telephone's one drawback by deform- 
ing the electric pulsations that travel over 
a wire and restoring them to their correct 
form at the receiving end. Listen in as 
much as you like, the conversation is un- 
intelligible. 

Deformation of the message was easier 
than reforming. Excellent results have 
been obtained with Captain Poirson's 
apparatus over the Paris-Bordeaux line, 
which is about one hundred miles long. 
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Folding Wings for Airplanes 

WHEN a flying - machine that has 
crossed the Channel from England 
to France lands at Le Bourget, formalities 
follow that recall the endless ceremonies of 
entering a harbor by steamship. There are 
signals from lighthouses, warnings from 
weather bureaus, customs officers who 
cross-examine passengers, toll-collecting, 
and the payment of harbor dues. 

The big Handley-Pages, which can fold 
their wings back in a very birdlike way, 
have at least one advantage over their 
smaller competitors. Harbor dues are 
assessed on the basis of the number of 
square meters occupied. 

What does the big Handley-Page do? 
It simply folds back its wings and pays 
the minimum! 



What Became of the Bison 

("1EORGE CATLIN, an authority on 
Indian life in the middle of the last 
century, stated that in the 1830s from 
150,000 to 200,000 buffalo robes were 
marketed annually, which meant a 
slaughter of 2,000,000 or 3,000,000 bison 
annually. 

The death-knell of the bison was 
sounded when the Union Pacific Railroad 
was under construction. The road made 
marketing of the robes easier and divided 
the northern and southern herds. 

By 1875 the southern herd, consisting cf 
at least 3,000,000 animals, had been exter- 
minated. By 1889 the northern herd, too. 
was practically extinct, its actual numbers 
being placed by Dr. Hornaday at 635 
animals. 

Dr. C. Gordon Hewitt, of the Ameri- 
can Museum, calls this "the most strik- 
ing and appalling example of the fate of 
an animal existing in apparently inex- 
haustible numbers, when left exposed to 
unrestricted slaughter." 



Left Over from the War 

T IKE most European cities, Paris 
mounted numbers of sirens during 
the war in order to sound warning of im- 
pending airplane raids. What is to be- 
come of the sirens, now that the war is 
over? 

The officials of Paris are thinking of 
distributing them among French villages, 
where they are to serve as fire-alarms. 

American papers please copy. 



The Elephant's Future 

' I *HE elephant is an animal that is 
*• extinct, in a sense, and doesn't know 
it. He belongs to a past geological age. A 
knight in clanking armor on Main Street is 
no more of an anachronism. 

If Africa continues to develop as rap- 
idly as it has been doing, its elephants 
will soon be reduced to the status of curiosi- 
ties, like the American Bison, with the 
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difference that the bison can be more 
easily kept in captivity than the elephant. 

It has become necessary to destroy a 
herd of about two hundred elephants in the 
Addo Bush Forest Reserve (South Africa), 
a herd that was the last remnant of a 
variety that once roamed all over southern 
Africa. 

The immediate cause of this was the 
opening of Addo Bush to agriculture by 
irrigation projects. Since the elephants 
would not behave, and since their confine- 
ment would have entailed the building of a 
thirteen-mile fence at a cost of $100,000 
and the provision of a water supply, they 
had to go. 



About a Roomful of Air 

1VOVELISTS and poets use the air as 
■* ' a symbol of lightness. "As light as 
air," "as thin as air" — how many times we 
have read the phrases! 

When next we meet a novelist, we'll ask 
him whether he could carry a roomful of 
air if it were compressed into a dress-suit 
case. 

Of course he will boast of his ability to 
do so. And then we will hold this novelist 
no to scorn and snap our fingers under 
his nose and say, "That for your knowl- 
edge!" 

Air weighs seventy-five pounds a thou- 
sand cubic feet. A room that measures 
twenty feet long by ten feet wide by 
twelve feet high contains one hundred and 
eighty pounds of air. 



A New Use for Ticket-Holders 

"T^HOSE flexible commutation-ticket 
*■ holders with celluloid windows 
flashed every morning and evening by 
suburbanites, have an industrial use. 

The "job ticket," which travels with a 
piece of work through a factory, and which 
constitutes a record of machine operations, 
is one mass of oily smears when it reaches 
the end of its journeys, despite the "Keep 
Clean" notice printed on its face. 

Now the job ticket travels in a holder 
with a celluloid window and arrives at the 
accounting office with a reasonably clean 
face. 

Try it in your factory. 



In Praise of the Peanut 

' I V HE peanut used to be regarded merely 
*■ as a trimming for the circus. Since 
the war it has become a valuable food 
product. Salad oils, oleomargerine, soap, 
and cooking compounds are now made of 
peanuts. 

One company timidly experimented with 
a carload of peanuts ten years ago; now it 
consumes annually three hundred carloads. 
Last year twelve Southern States planted 
peanuts on 1,251,000 acres and grew a crop 
worth $80,000,000. A peanut-grower used 
to throw up his hat with joy when he 
received a dollar a bushel; now he hems 
and haws when $2.50 is offered for a choice 
crop. 

The Department of Agriculture is now 
making scientific studies to discover the 
best varieties of peanuts for particular pur- 
poses and to develop the best marketing 
systems. 



The Carnage of Peace 

OF the 2,000,000 Americans who went 
to France to fight, 56,227 were 
killed or died of their wounds. More than 
200,000 were wounded. 

In the same period of nineteen months in 
peaceful America 126,654 men, women, and 
children were killed, and more than 
2,000,000 were so seriously injured by 
accident that they lost more than a month's 
time or were permanently disabled. 

Where is the man who started the safety 
first movement? 



Air Studies of the Ocean 

r\R. VOLMAT, a French scientist, 
recently exhibited in Paris a series 
of photographs taken from a seaplane, 
which prove that in order to find out how 
deep the ocean is, you have but to fly up 
into the air. Depths can be gaged by 
studying the photographed tints of the 
water. Whether the bottom is sandy, 
muddy, rocky, or granitic is easily deter- 
mined. 

From which this French scientist con- 
cludes that aerial photography may be 
employed as an aid to navigation by 
revealing the character of the waters that 
fringe a country's coasts. 



Mixing Paint by Air 

V/f OST factories use whole pools of 
paint. Kept in a tank, paint 
settles. It must be stirred from time to 
time, generally by sheer muscular effort. 

In one Western factory a resourceful 
workman hit on the plan of mixing paint by 
air. The paint was kept in barrels, and in 
each barrel there was a wooden paddle. By 
connecting a pneumatic reaming tool with 
the paddle-shaft and turning on the air, the 
paint was thoroughly churned up. 



Keeping Fruit Fresh a Year 

PRESERVING fruits without sugar, 
* alcohol 1 , or heat? It is hard to be- 
lieve. Yet the food ministry of France 
announces a process for performing the 
seemingly impossible. 

Professor Gabriel Bertrand is the dis- 
coverer. He claims that fruits can be 
preserved by washing them thoroughly 
and sealing them hermetically in a jar filled 
with sterile water. 

There must be no air in the jar or the 
water. Fermentation is sure tt set up if 
air is present. Delicate fruits, such as 
strawberries and apricots, have been kept 
for a year by Professor Bertrand. 



Bad for Rats 

CULPHITE liquor is the bane of the 
^ paper-maker. What shall be done 
with it? Municipalities object to having 
it turned into streams. It kills fish and 
pollutes the water. The chemists have 
been making suggestions about sulphite 
liquor for years, but it seems to be cheaper 
to let it run off than to carry them out. 



Alcohol is one of the products that can 
be obtained. More curious is the fact that 
the liquor contains substances that act as a 
protection against rats. Added to artificial 
stone made from marble cement, it pro- 
duces a product of great strength. Clayey 
soil is not much good for building, because 
it does not bind well with lime mortars; 
but when milk of lime is mixed with the 
liquor and the loam or clay is stirred in, the 
result is a material out of which strong 
bricks can be made. 



Gassing the Criminal 

A LONE negro, barricaded in a Balti- 
more cellar, recently held at bay two 
hundred policemen for three hours. Dr. 
Robert W. Wood, of Johns Hopkins Uni- 
versity, promptly comes forward with the 
suggestion that tear gas could be used with 
good effect in such situations. 

"Such a gas," he assures us, "could have 
been projected into the cellar by the 
simple act of throwing" (presumably in a 
hand grenade). Th? man behind the 
barricade would be temporarily blinded 
and his shooting aim destroyed. A pre- 
liminary dose of sneezing gas would make 
him reveal his location. 



Read Your Own Meter 

/"JUR faith in humanity, somewhat 
battered after the events of the Peace 
Conference, has been partially restored by 
the news that in the far West some of the 
power companies will let you read your 
meter, and take your word for it that the 
reading is truthful. 

A post-card is left at your house by the 
trusting company. You return it with 
your reading, whereupon you receive a bill, 
which you pay by check. The practice has 
been adopted chiefly in the rural districts. 
The companies maintain that the problem 
of accounting is simplified, and that there 
are few complaints of overcharges. 

To make absolutely sure that the Muen- 
chausen in us does not assert himself the 
company-sends out a meter-reader in the 
spring, just at the time of year when the 
imagination is most riotous. 



Why Timber Roofs Rot 

' ■ *HE timber roofs of weaving-sheds, 
paper-mills, and finishing works have 
been rotting away alarmingly. To find out 
why, F. J. Hoxie, who seems to be an 
inquiring factory inspector, made a special 
study that is illuminating. He finds that 
moist air gives the wood-rotting fungi 
their chance. Sometimes as much as fifty 
tons of water is evaporated in a day in a 
textile-finishing mill. 

Mr. Hoxie discovered that wherever the 
wood is dried by steam-pipes or other 
means the fungi have no chance, but that 
where the steam-pipe ends the wood shows 
signs of decay. 

The remedy is obvious. Prevent the 
escape of the heat, says Mr. Hoxie. In- 
crease the insulation; use steam-pipe 
covering for drain-pipes and heavy plank 
for ventilator-openings; stop the moisture 
from penetrating the roof plank. 
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Mail Bags in the Making 

They're fashioned so stoutly 
so that letters can't escape 




Each bag must have its lock. This is the room in which the locks 
are made. They are carefully tested before being placed on the bags 



When a bag is worn out it is sent to the repair shop. If it is not 
too far gone it is repaired. Condemned bags are ripped apart 
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Grain-Dust Explosive ? Watch It Flare It 

_ , . » i • l 1 A 1 1 ,* ,. I 



TFyoudo not think that grain-dust 
X is an explosive, or rather a com- 
bustible mixture, just come and wit- 
ness the demonstration given by the 
United States Department of Agri- 
culture. A miniature and portable 
grain elevator has been constructed to 
illustrate how grain-dust explosions 
can take place in elevators where dust 
has been al'owed to accumulate. 

By means of a hand bellows a table- 
spoonful of dust is blown into the 
little elevator, in one end of which a 
small lamp is burning. The dust 
cloud is ignited by this flame and the 
finely divided, combus- 
tible particles flare up 
instantly, and with the 
expansion of heated air 
the explosion takes place. 
In the miniature elevator 
the heavy paper covering 
over the top where the 
force of the explosion 
was started, is blown off. 
Without this escape 
valve the elevator would 
fare somewhat in the 
manner of the large ele- 
vators which have their 
roofs and walls demol- 
ished by the ignition 
of grain-dust inside. 
Occasionally in the ex- 
periments charges of 
dust slightly too large 



have been used, and the galvanized 
iron miniature has burst. Bolts ex- 
tending from side to side have been 
put in to prevent recurrence of such a 
disaster. 

The whole experiment is proving 
an effective means of teaching the men 
in the grain-handling plants the dan- 
ger of allowing dust to accumulate. 
The extent of damage that may result 
from dust explosions is shown by the 
serious explosions which occurred in 
a period of only four months, here 
and in Canada. Five explosions 
caused the deaths of seventy people. 





A small galvanized iron grain 
elevator serves as a model 
to experiment with com- 
bustible mixtures of grain- 
dust and air. Watch the 
sheet of paper fastened over 
the top of the structure 



There, she's off! The table- 
spoonful of grain-dust blown 
with a pair of bellows into 
the elevator has been ignited 
by the lamp, and its particles 
have flared into flame. The 
experiment is useful in teach- 
ing the men in grain-handling 
plants the danger of allow- 
ing grain-dust to accumulate 



This Telescope Is Built to Discover Comets 



COMETS appear suddenly out of 
the obscure depths of the night 
and the observer who first catches 
sight of a new comet is quick to tele- 
graph the news and claim the discov- 
ery. There are astronomers who 
on every clear night search the 
heavens patiently, hoping to add 
one of these erratic wanderers to 
their list of discoveries. To at- 
tempt this search through an ordi- 
nary telescope tires the eyes be- 
cause of the strained position of the 
head when using a refractor. Com- 
fort is an important consideration 
in careful telescopic observation. 
With tired eyes and a strained neck 
the observer might not "recognize 
the faint wisp of light which often 
is all that characterizes a newly 
arrived visitor. 

"Sweeping for comets" is made 
convenient by a telescope so ar- 
ranged that the observer can look 
through the eyepiece without 
changing the position of his head. 
As though peeping through a little 
circular window he sees the starry 
fields of the sky. A slight motion 
of the telescope brings other re- 
gions into view. The motion can 
be easily controlled by turning a 



wheel, much in the manner of guiding 
an automobile or piloting an airplane. 
In the trip through the starry depths 
of night, wandering among stars too 
faint to be caught with the naked eye, 




Dr. Metcalf looks for comets with this 
convenient "comet-seeker." He can 
easily turn it in the direction desired 



the astronomer glimpses a mere speck 
of luminosity. He studies it care- 
fully. Then he looks at his catalogue 
of nebulae to make sure that this is 
not one of those evasive bodies remote 
in the distance of space. 

Not finding it to be a nebula, the 
observer reads the position angles 
of the stranger, then he watches it 
patiently for thirty minutes or sev- 
eral hours. Comets that are re- 
mote from the earth do not appear 
to move very rapidly. The slight- 
est indication of change of position 
with relation to the nearby stars 
will at once proclaim the body to be 
either a comet or an asteroid. If 
it is decidedly nebulous in appear- 
ance, the chances are that it is a 
comet. 

Rev. Joel H. Metcalf, of Win- 
chester, Mass., has devoted much 
time to the pursuit of astronomy. 
He has successfully attempted the 
difficult task of making several re- 
fracting telescopes. The 16-inch 
doublet now used at Harvard Col- 
lege is an example of his skill as an 
amateur telescope maker. During 
a vacation at Camp Idlewild, South 
Hero, Vermont, Dr. Metcalf dis- 
covered two comets in one week. 
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What Is There in Telepathy? 

Let us consider the evidence for thought transference 



YOU do not believe in telepathy? 
These lines that you are reading 
—I have written them. You 
understand their meaning. Then, it 
seems, I have been successful in trans- 
mitting thought from my mind to 
yours, have I not? 

Ah, you say, that is different, 
epathy means direct thought tran 
ence, without words actually 
spoken or written. 

But is that so different? 
You think that words are the 
essential element in actual, 
bona fide thought communi- 
cation. Think again. Are 
words really so fundamental, 
or is there something else 
more basic involved? If it 
really is just a matter of 
words, then, for example, 
what thoughts do these words 
convey to your mind: "Na 
rarina cudyaty anlaralma"? 
Gibberish? No; Sanskrit 
for: "The conscience can not 
be washed clean with water." 
You say, "Oh, well, of course, 
I do not understand San- 
skrit." 

Very well. Words alone 
are not sufficient. There 
must be something else, 
something more essential: 
there must be understanding. 
Or, to put it a little differ- 
ently, your mind must be 
attuned to the language and 
the thought of the speaker. 
You must have learned the 
language, and if the thought 
is presented in writing, you 
must also have learned to 
read. And what is this proc- 
ess of learning but the attuning of 
your mind to certain stimuli, so that 
it responds to them as the strings of a 
musical instrument respond to certain 
note3? 

After all, the only thing that words 
can do is to create in us a frame of 
mind more or less closely similar to 
tha of the speaker or writer who has 
framed them. As for the question how 
words accomplish this, if you can shed 
any light on this, you are wiser than 
most men. And as long as we are in 
complete ignorance as to how words 
do this, what logical grounds have 
we for the contention that the same 
thing cannot be accomplished with- 
out words? 

I Accepting Things on Faith 

Perhaps your answer is: "Well, I 
may not be able to explain trans- 
mission by words any more than 



By A. J. Lorraine 



thought transference without words; 
but, anyway, I am familiar with the 
first, and have never observed the latter. 




Card-guessing experiments do not prove telepathy. 
The guesser may be unconsciously guided by an invol- 
untary, imperceptible muscular impulse from the person 
knowing the correct card, whose hand he holds 



lives, and it is safe to say that every 
adult has heard, on testimony deemed 
trustworthy, evidence of cases among 
his near relatives and friends. As an 
illustration I may quote the following 
example given by Dr. Joire, Profes- 
sor at the Psycho-Physiological In- 
of France. The account of the 
occurrence is given in the 
words of Mrs. Green herself, 
who experienced it. She 
writes: 

I saw two respectably dressed 
women driving a vehicle like a 
mineral-water cart. Their horse 
stopped at a pool to drink; but 
as there was no footing he lost 
his balance, and in trying to 
recover he plunged right in. 
With the shock the two women 
stood up and shouted for help, 
and their hats rose off their 
heads, and as all were going 
down I turned away crying and 
saying, "Was there none at all 
to help them?" Upon which I 
awoke, and my husband asked 
me what was the matter. I re- 
lated the dream to him and he 
asked me if I knew the women. 
I said I did not, and that I 
thought I had never seen either 
of them. 

The following third month I 
got a letter and a newspaper 
from my brother in Australia, 
letting me know the sad trouble 
which had befallen him in the 
loss, by drowning, of his 
daughter and her companion. 
My niece was horn in Australia 
and I never saw her. 



When I do, I shall begin to believe it." 

Have you ever seen the rings of 
Saturn? If not, do you doubt their 
existence? No? Then you are relying 
on the evidence of others. Now listen 
to the evidence of some who tell us 
their experiences of thought transfer- 
ence without speech or any of the 
ordinary channels of communication. 

Mrs. Green's Strange Dream 

Thought transference may be spon- 
taneous, or it may be experimentally 
provoked. Spontaneous thought trans- 
ference is no doubt usually more dra- 
matic; on the other hand, experi- 
mental thought transference is more 
convincing as evidence, since the con- 
ditions of manifestation can be accur- 
ately controlled. 

Examples of spontaneous thought 
transference are innumerable. Many 
persons have experienced it in theirown 
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The account of the acci- 
dent given in the newspaper 
that accompanied the letter 
tallied in every detail with the scene 
of the dream. 

Picking the Right Card 

Thought transference of this kind is 
commonly connected with scenes of 
distress, and often of sudden death. 
The conditions for transmitting im- 
pressions from one person to another 
in this way are therefore, as a rule, not 
within the control of the persons com- 
municating. There are, however, on 
record, some instances in which a per- 
son has deliberately willed to appear to 
others, and has succeeded in his pur- 
pose. A case of this kind is quoted by 
F. W.H. Myers in his "Phantasms of the 
Living." The apparition was seen by 
two persons at the same time, so that 
the phenomenon would seem to be not 
wholly subjective. 

Of the more definitely experimental 
controlled thought transference, the 
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first example that comes to 
mind —not a good example, 
as we shall see presently — 
is that of the well known 
parlor game of guessing 
cards and performing sim- 
ilar tricks by "thought 
transference." A number 
of cards are laid out on the 
table. The company 
selects one card for the ex- 
periment. The person who 
is to guess it is out of the 
room. He is then brought 
in (blindfolded, if desired; 
this makes no difference in 
the results, though it may 
be helpful to him in keep- 
ing his attention from being dis- 
tracted). He is placed where his hand 
can reach the card, and some person 
acquainted with the choice made by 
the company takes hold of one of his 
hands, leaving the other free to pick 
the card. The agent (the person 
knowing the card) concentrates his 
thoughts on the card selected. The 
percipient (the, person who is to pick 
the card) makes' his mind a blank, as 
far as possible. When he feels that the 
right moment has come, he puts out 
his hand and picks up a card. Not all 
persons are adapted to this trick, but 
with a suitable pair a considerable 
number of successes can be scored, 
although both agent and percipient 
are quite unconscious of having com- 
municated by any kind of signals. 

Scientifically Conducted Experiments 

Experiments of this kind, in which 
there is actual contact between agent 
and percipient, are quite inconclusive, 
and cannot be regarded as in any way 
evidential of direct thought transfer- 
ence without intervention of recog- 
nized physical agencies. For it has 
been conclusively shown by psychol- 
ogists that a person may be guided in 
his selection by stimuli too slight to 
rise to his consciousness, but neverthe- 
less capable of influencing his actions. 
The percipient can thus receive hints 
from the agent — by involuntary mus- 
cular pressure or twitchings of the 
hand — without either of them being in 
the least aware of the fact. 

But there are many examples on 
record of thought transference without 
contact. The stage performances of 
professionals in this direction we may 
leave entirely out of account, since it is 
well known that most, if not all, of 
these depend on an ingenious code of 
signals cleverly disguised in the man- 
ner of putting the question, "What is 
this I hold in my hand? The num- 
ber?" etc. If no words are spoken 
there is still the possibility of other 
modes of signaling, of collusion, and of 
trickery of all kinds. 

An entirely different order of evi- 
dence comes from experiments con- 
ducted along scientific lines by com- 




The straight line and curve are 
drawn by the agent. The per- 
cipient draws a straight line and 
curve, reversing positions. This 
is significant, since mediums 
sometimes write "automatic- 
ally" in reversed handwriting 




Mr. Guthrie drew a picture of a 
fish. Miss Edwards said, "Are 
you thinking of the bottom of 
the sea, with shells and fishes? 
Is it a snail or a fish?" She then 
drew the above reproduction 



petent and trustworthy persons. Some 
of the results so obtained are most 
striking, and, at first sight at any rate, 
conclusive. So, for example, the agent 
holds a pad of paper, on which he 
draws a simple diagram. The per- 
cipient, so placed that it is impossible 
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for hjm to see the drawing, 
presently sketches on an- 
other pad the impression 
received telepathically 
from the agent. In a con- 
siderable number of cases 
there is found to be a more 
or less marked resemblance, 
sometimes practical iden- 
tity, between the two draw- 
ings, as the reader can see 
for himself in the illustra- 
tions reproduced from an 
actual series of experi- 
ments. 

At first sight the evi- 
dence of such a series of 
experiments, in which suc- 
cesses sometimes approach to close 
upon a hundred per cent, seems most 
convincing. But two human beings 
have taken part in the experiment, two 
members of the same biological species. 
We are all built very much on the same 
plan. There is the old joke about the 
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This is a sketch made by Thompson "when he felt like Gifford," 
whose work he had never seen. Below is one of Gifford's paintings 






4 . 



Frederick L. Thompson, a goldsmith, 
followed an impulse to paint. He said he 
felt like Gifford. a dead painter. .Visiting 



Gifford's former studio he found a painting 
by Gifford duplicating one of his own. 
The two pictures are here shown 
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spiral staircase. Ask anyone who has 
not already been a victim to this harm- 
less joke: "What is a spiral staircase?" 
In nine cases out of ten he will motion 
with his hand, and say: "It is a stair- 
case that winds this way," or words to 
that effect. Under similar circum- 
stances we all do very much the same 
thing. So, if two people draw a few 
simple diagrams at random, the 
chances are that a good propor- 
tion of them will be very similar. 
It looks like thought transfer- 
ence, but it is merely the similar 
working of two similarly con- 
structed machines — so the skep- 
tics say. Lieutenant-Colonel 
Le M. Taylor, however, has 
shown, to his own satisfaction 
at any rate, that the successes 
obtained far outnumber what 
might be expected on Professor 
Sedgwick Minot's theory of 
chance combinations due to 
similarity in the human make- 
up. 

Chance or Telepathy? 

Can coincidences account for 
strange cases of telepathy? In 
the case of Mrs. Green's dream 
of the drowning of her niece, for 
example, was it purely chance 
that this should have occurred 
just at the time of the accident? 
Improbable to the point of 
being impossible, you will say. 
But do not forget that highly 
improbable things are happen- 
ing every day. A notable ex- 
ample of this formed the sub- 
ject of a law-suit some years 
ago. An English magazine 
called the Rocket had offered a 
prize of $5,000 to the person 
who should guess correctly the 
number of male and female 
births, and the number of 
deaths in London during the week 
ending December 11, 1897. A butcher 
of the name of John Henry Hall made 
252 guesses, including one that turned 
out to be correct, as follows: Births, 
male, 1,244; female, 1,245; deaths, 
1,866. (Incidentally, he won his suit.) 
It has been estimated that the chances 
of making a correct guess in 252, in this 
case, was one in 1,740,000. Yet the 
event occurred. Many other examples 
of equally unlikely things happening 
are on record. 



It must, indeed, be admitted that 
most extraordinary coincidences do 
happen, and are even comparatively 
frequent. Naturally, if such a co- 
incidence happens to relate to an event 
of great personal significance and 
strong emotional appeal to us, such as 
the death of a near relative, the occur- 
rence remains indelibly fixed in our 
memory, while less striking examples, 






Miss Birchall drew a corkscrew curve. 
Miss Ralph looked at them and said 
she seemed to see a lot of moving rings 



The agent draws simple sketches. The percipient, who can- 
not see them, sketches the impressions telepathically received. 
To the left in the above picture are the agent's orig- 
inal drawings; to the right, those of the percipient 



equally common, but without personal 
appeal, quickly fade from our recollec- 
tion. This may lead to an impression 
that there is some causal connection 
between a dream, or a presentiment, 
and some event to which it appears to 
relate; when, in point of fact, there is 
nothing but a coincidence involved. 
The volume of evidence of remarkable 
occurrences of this character that 
has been collected, however, makes 
this explanation aRpear decidedly 
strained. 

The Thompson-Gijford Paintings 

Inasmuch as telepathy does not 
appear to depend on the ordinary 
physical action of our senses, some 
investigators of psychic phenomena 
(among them Sir Oliver Lodge and Dr. 
Hyslop), have held that it is a mode of 
communication that opens the door 
for intercourse between living people 
and the discarnate spirits of the de- 
parted. Of the evidence adduced in 
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support of this thesis, one of the most 
remarkable instances is the Thompson- 
Gifford case. 

A certain Frederic L. Thompson, a 
goldsmith, was suddenly and inex- 
plicably seized, one summer, with an 
impulse to sketch and paint pictures. 
He was an uneducated man, with 
no art training. As an engraver he 
showed, however, a certain native 
talent for sketching. 

With this impulse to sketch 
came a disinclination, a nausea 
for his regular work, which ulti- 
mately rose to such a pitch that 
he became unfitted to attend to 
his business. He had had a 
very casual acquaintance— two 
or three meetings and only a 
few words spoken— with Robert 
Swain Gifford, the artist, some 
years before. Now, there were 
strange things about Thomp- 
son's painting. He used to say 
that when he was sketching 
he felt that he was Gifford. He 
would remark to his wife, "Gif- 
ford wants to sketch." In 
point of fact, Gifford had died 
about six months before, though 
Thompson was unaware of this. 

Dead Artist's Work Duplicated 

Meanwhile Thompson was 
recording on canvas the visions 
of landscapes that haunted him. 
In July, 1907, having mean- 
while heard of the death of Gif- 
ford, he decided to visit the 
home of the artist and the 
scenes of his activities. Judge 
of his consternation when, on 
entering the abandoned studio, 
he found himself face to face 
with a painting by Gifford, 
practically a copy of one of his 
own sketches! As this sketch 
had been placed in the hands of 
Dr. Hyslop in New York, these extra- 
ordinary facts are established on 
incontrovertible evidence. 

There was other evidence of the 
same character, all pointing in the 
same direction, that Thompson's 
activity was directed by another per- 
sonality, that of the deceased artist, 
Gifford. 

What are we to think of these 
strange reports that come to us from 
persons of high repute? It is hard to 
say. The correct attitude seems to 
be that. of the open mind. 





Mr. Guthrie draws a circle and 
Miss Edwards reproduces them. 
She cannot see or touch Mr. Guthrie 
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Clamping Down Cloth 

' I MlE old method of holding a number of 
layers of cloth to be cut was to put 
heavy iron weights upon them. There 
is now an invention that not only holds 
the cloth firmly but also counts the layers. 

A metal base is clamped to the cutting 
table, and upright brackets on each end 
carry each an arm which holds a connecting 
rod and a blade to which are attached 
plungers that firmly hold the cloth. An 
automatic counter is attached to the 
bracket platform. 

The clamp is screwed to the table and 
the counter is set at zero before using it. 

Use a Vacuum Cleaner 

r\ID you ever try to clean a typewriter? 

You get along beautifully as you 
dust off the top, but when you try to go 
beneath the surface your troubles begin. 
Your brush, be it long and thin or 
short and fat, won't reach all the hidden 
corners. 

A vacuum cleaner will help you out. 
It will suck up all the dust and bits of 
paper that cling so persistently. The 
best attachment to use for this purpose 
is the thin flat one known as the mat- 
tress attachment. 




A Mastodon Souvenir 



THE 
mfl? 



Poor Butterfly! 

' ■ ''HE bards do sing of poor Butterfly, 
*■ the Japanese maiden, but none of 
them think of singing about the poor 
butterflies above. Their lives were sacri- 
ficed just to decorate some fair lady's 
serving tray. 

The butterfly wings are placed under the 
glass top and are practically airtight. 
But should the tray receive rough treat- 
ment, the wings would crumble and the 
entire effect be ruined. Insect decoration 
becomes more and more popular. Recent- 
ly a German made a crown of bugs. 

A Gasoline Broncho 

TN a horse and stock show held in Denver, Col. 

A an 




an automobile was used as an added attraction 
in the hurdle-jumping contests. Much to the 
surprise of the horsemen, it showed extra- 
ordinary jumping powers. With the greatest 
ease the car leaped eighteen feet through the air, 
clearing the five-foot hurdle like a bird. 

To add to the effect, a papier mache horse's 
head was attached to the front of the car and a 
long rope tail at the back of the machine, while 
the driver of the automobile was attired in 
jockey's uniform of racing silks and cap. 

The feat was repeated several times during 
the show. 



ancestor of the elephant, the 
mastodon, ages ago roamed wild 
through the forests of Kentucky; it is cer- 
tain that he did, for once in a while his 
bones are dug up. The latest and largest 
"rind" is a huge tusk of solid ivory, a fossil, 
weighing 156 pounds and 9 ounces. 

It is 6 feet 10 inches long and was un- 
earthed by a steam shovel at Ludlow, at a 
depth of 35 feet, in a gravel bank. A foot or 
more is missing from the thick end of the 
relic and probably 9 inches are lost from 
the small end, but the tusk is no small sou- 
venir of "elephant-days" in old Kentucky. 

New Typewriter Clamps 

•"pHE typewriter below looks like an 
* ordinary typewriter, but it isn't. It is 
equipped with vastly improved paper 
clamps "which are mounted slidably 
with relation to the scale bars at the 
side front of the platen" — so the patent 
paper tells us. 

In other and more simple words, the 
clamps that hold the paper down are 
made so that they may be pulled back 
from the paper and automatically locked 
in place when the typist wishes to correct 
an error. 
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Training Aviators With 
Terra Cotta Bombs 

DOMBS of low explosive force, 
~ made of terra cotta, and loaded 
with black powder and shotgun 
ammunition, have recently been 
brought into service at Rockwell 
Aviation Field, San Diego, Cal., for 
training United States military avia- 
tors. 

These practice bombs 
have little destructive force. 
They are loaded with just 
enough explosive to burst 
upon striking the ground, 
producing a dense column 
of smoke that enables avia- 
tors flying as high as 20,000 
feet to observe their contact. 





Here Is Still Another Way 
to Fool the Fish 

"T_TO\V delicious that looks!" Mr. Fish 
remarks when he sees an attractive 
object floating by. Indeed, it almost 
looks like another fish, one just the right 
size for a good meal. So 
Mr. Fish makes a lively 
leap toward his victim. 
He takes a big gulp, and lo! 
he is caught upon the 
metal hook that dangles 
below the colored body of 
the "fish." 

This artificial bait has 
two revolving propellers. 
As the line drags it on the 
water these little wheels 
turn, and give the object a 
semblance of life. 



Sliding Down the Neck of Dog's 
Head Rock 

CNOW is unknown in western Australia, but the 
^ boys of Albany, a seaport on the southern end of 
Australia's most westerly state, have in their town a 
slide and natural curiosity combined which helps make 
up for the lack. It is a huge rock, called Dog's Head 
from its remarkable resemblance to the head of a great 
mastiff. The height of the head is about twenty feet, 
and the length of the head from the tip of the nose to 
the base of the neck is thirty feet. It is the 
neck that the Albany youngsters use as a slide. 

The rock shows signs of having been worn 
away by water action in earlier geologic 
periods, and later erosions completed the 
work. In the picture the boy's cap has fallen 
into the right spot to give a realistic appear- 
ance of an eye. 




Bidding by Push-Buttons at Auctions 

'T'HE bustle and noise attending an auction do not meet the 
* approval of the easy-going Dutchman, so in Holland there 
is a quiet electrical method of conducting auctions. Every bid- 
der receives a number, and must take a seat marked with the 
same number. On the stand of the auctioneer is a dial with a 
pointer indicating prices of the sale. The tablet bears as many 
numbers as there are seats in the hall, and each number is elec- 
trically connected with the seat carrying the corresponding 
number. 

When the prospective purchaser sees a price to his liking on the 
dial, he presses a button on his chair and the pointer stops. 



It Pays to Advertise — Proved Again 

A NYONE who doubts the value of advertising, take heed! 
** A German who owned a cigar store found business very 
dull; whereupon he covered the entire front of his s^ore with 
cigar-boxes. Immediately his business increased enormously. 

He had to hire extra help in order to handle the crowd. Hardly 
a cigar smoker in town could resist the appeal of the empty boxes; 
that town, by the way, was Bremen. 

Recently the owner of a drug store filled his show-case with 
powder-puffs because he had too many in stock: there were sev- 
eral new powder-puffs in action that night. It proves again the 
power of suggestion and how it pays to advertise. 
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Its Edges All Curve 



A NEW type of violin has 
been invented which 
has only rounded or curved 
edges. While generally con- 
forming to the dimensions of 
an ordinary instrument, the 
novel viol;n is made so that 
the top and bottom come 
into direct' contact by a 
curve at the sides. It is 
claimed that this greatly 
improves the tonal quality 
and renders the instrument 
stronger .than it would be if 
straight sides were used. 

The chin-rest for the curved 
body has to be specially 
arranged, and the clever com- 
bination of a chin-rest and 
tail-piece is the result. Mr. 
John T. Anderson, of North 
Carolina, is the inventor. 





This Bank Lends Radium 



T) ADIUM is very precious, 
since it is both scarce 
and expensive. Yet it is 
greatly needed in hospitals 
for the treatment of cancer 
and similar diseases. 

There has recently been 
established a radium bank, 
which will be conducted just 
as if it were a regular bank. 
Radium is deposited in it, 
and lent to doctors or hos- 
pitals at a regular rate. 
The first deposit of radium 
is shown in the picture. It 
is valued at five hundred 
thousand dollars. 

Hospitals that heretofore 
were unable to buy radium 
will now be able to borrow it. 
The new source of supply will 
make its use more general. 



Short Telephone Booths 

U^VERY time you telephone from ' 
booth you feel sorry for Aida, who 
Suffocated so nobly with her lover. 

But there has been invented a booth 
in which you do not suffocate; neither do 
your words get out. The booth reachi-o 
just below your waistline. You pull a 
cord and the booth enfolds you. 



When the Drydock "Goes to Drydock 




A DRYDOCK'S life is nothing but 
one repair after another. It is 
always taking in crippled ships and 
making them whole again. After years 
of this sort of work, the drydock is all 



worn out and needs repair itself. Then 
it visits another, larger drydock, and for 
a while receives the care and attention 
it had always given to others. Below 
you see just such a drydock. It was 



located at Hoboken during the war 
and did its bit nobly. 

But when the war ended, it was badly in 
need of repair. It was towed down the 
river and is visiting a brother drydock. 
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Now the pendulum is swinging back. 
From no wires at all, Major-General 
Squier is leading engineers to the use 
of a single bare wire between stations 
as a guide for the radio waves. Along 
this wire he proposes to guide, not a 
single message, but simultaneously as 
many as forty different messages. 
Multiplex guided wireless is the ne*t 
swing of the pendulum. 

But the General 
doesn't care whether 
the uninsulated wire is 
above ground or below, 
or even under water. 
Hence his method is 
applicable to trans- 
oceanic communication 
— not only telegraph, 
but telephone. He has 
tried it out over short 
distances, between Fort 
Washington in Mary- 
land and Fort Hunt in 
Virginia, and also at 
one of the Signal Corps 
stations in New Jersey. 

It looks like a marvel that one wire 
can guide forty different telephone 
conversations without their mutual 
and destructive interference. To the 
radio engineer, however, this part of 
his scheme is commonplace. 

In ordinary land-line telephony the 
transmitter varies a current that comes 
from a battery, and that would other- 
wise be perfectly steady. It makes 
this current increase or decrease in 
response to the motion of the dia- 
phragm of the transmitter, and hence 
causes similar variations in the re- 
ceiver diaphragm. But in radio the 
current that the transmitter dia- 
phragm varies, that is, modulates in 
accordance with the voice, is not a 
steady current at all. It is a specially 
generated current, which increases and 
decreases alternately, but at an enor- 
mously high rate, thousands and in 
some cases even a million times a sec- 
ond. Such an alternating current 
varies too rapidly to affect 
the receiver diaphragm, 
and, even if it did, it 
wouldn't make an audible 
sound because the human 
ear can't detect sounds 
from drums that are vi- 
brating faster than twenty 
or thirty thousand times 
a second. 



How "Wired Wireless' 
Works 

What counts, in the 
case of such a high-fre- 
quency alternating cur- 
rent, is the "effective 
value," as it is called; that 
is, the amount of steady 
current that would produce 
the same heating effect. 
Electric heaters, . lamps, 



and the like work just as well in an 
office building having a direct or steady 
current supply as in a village house 
where the current is alternating. The 
thing that counts is the effective value 
of the current, and not its alternations. 
In the same way, the rapidly alternat- 
ing current of radio practice is just as 
good for being modulated by the voice 



Wireless Messages by Wire . 

Major-General George O. Squier, of the United 
States Signal Corps, sees no hope in developing 
cables and telegraph lines. Only one message 
can be sent each way at a time over a submarine 
cable, and the insulation* costs from $1,500 to 
$2,000 a mile. He has invented a system combining 
wireless with telegraphy and cabling. In this article 
we tell you how he would use bare wires to send 
wireless messages— forty of them at once over a 
single line. Editor. 



as is the steady current of early wire 
telephony. 

There are also many different de- 
vices — or radio detectors, as they are 
called — that, like electric heaters, 
respond, not to the rapid alternations 
in the current, but only to relatively 
slow changes in its effective value. 

The vacuum valve (a kind of electric 
lamp) is the most justly famous of all 
the detectors, and is the ultimate prize 
of every junior wireless amateur, whose 
pocket-book compels him to use the 
less efficient and older style "crystal 
detector," which consists of a metal 
point resting on a galena crystal. Such 
a crystal device will pass current most 
efficiently only in one direction and 
practically not at all in the other 
direction. What flows across the con- 
tact points, then, from a source of 
high-frequency current, is merely a 
one-way current. Any changes in the 
intensity of the high-frequency cur- 




This is a tank in one of the buildings of the Bureau of Stand- 
ards. General Squier laid bare wires in the water and showed 
experimentally that it was possible to send wireless messages 
along the wire under the water. Forty can be sent at one time 
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rent will mean corresponding changes 
in the intensity of the direct or one- 
way current, that gets through the 
detector. It is this one-way current 
that is used to operate the receiver, 
just as in ordinary telephony. 

Such high-frequency currents have 
one enormous advantage over a direct 
current to carry the telephone message. 

This advantage lies in 
the fact that each high- 
frequency current may 
be separated from all 
the rest by applying 
a principle known in 
the art as "resonance." 
Just as the trained 
orchestra leader can 
attune his ear to any 
instrument of his or- 
chestra, and apparently 
be oblivious to all other 
notes, so a radio-receiv- 
ing set may be made 
selectively sensitive to 
only one of many high- 
frequency currents. 
Just as we distinguish notes of mus- 
ical instruments by their pitch, — 
that is,, by the number of vibrations 
a second that the instrument sets up in 
the air about it, — so the "tuned cir- 
cuits" of radio-receiving apparatus dis- 
tinguish between different "pitches" 
or frequencies of ether waves. 

Sending Many Messages Along 
a Single Wire 

Over the same wire or through the 
same ether we may send many differ- 
ent currents with their different fre- 
quencies of alternation, and have each 
selected and received only by its own 
receiving circuit. Each of these high 
frequencies may be used to carry a 
telephone message. A multiplicity of 
messages is thus sent through the 
ether without confusion. Of course, 
where two or more sending stations try 
to use the same high 
frequency to carry their 
individual messages, there 
will be interference. 

General Squier put the 
case before the National 
Academy of Science re- 
cently as follows: 

" In ocean telegraphy 
the elaborateness of line 
construction has reached a 
practical limit. The most 
promising hope of improv- 
ing ocean cables is to aban- 
don the present method 
and to start with the bare 
wires in water, using high- 
frequency current." 

If that dream is real- 
ized, before long we may 
be able to say to some 
international "central:" 
"Give me Paris, East 
238,375." 
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Everything to Make Housekeeping Easy 




A nut is put between the two lead con- 
tainers and a sharp rap is given the nut- 
cracker. The kernel comes out intact 



This mixer for the housewife is twirled 
between the two hands. It is free from 
all metal parts to injure the contents 
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Parcels may be fastened securely, and 
yet be readily opened and closed again, 
with this simple but effective sealer 
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That Hard Work with Tools 
and Machines 



With this new vise the 
work-bench mechanic can 
increase his output, be- 
cause the vise is mounted 
on a swivel that enables 
him to turn the work to the 
most convenient position 



A new transveyor truck 
slips under the heaviest 
loads and trundles them 
away with ease. The brake 
attachment is intended to 
ease the load down in- 
clines and keep the truck 
always well under control 






The air-operated three- 
jaw combination chuck 
is designed to combine 
maximum power with 
minimum weight and 
simplicity of opera- 
tion. It is serviceable 
for severe duty. The 
coupling is being wide- 
ly used in rolling mill 
installations where con- 
ditions are always hard 



The illustration shows 
how one man can easily 
handle a 750-pound 
barrel. The handler is 
used for tipping bar- 
rels to as well as from 
an upright position 
with very little effort 



In cutting several thirty-six-inch 
shafts, it was necessary to cut 
through twenty-six-inch solid steel. 
The illustration shows how a cut- 
ting equipment accomplished this 





The ehute releases on coal gondolas 
are hard to operate. Here is a new 
car-wrench that releases automatically 



This device is designed 
for severe service in con- 
tinuous or reverse drives. 
The coupling consists of 
two toothed disks, one 
being keyed to each of the 
shafts to be connected 



The polishing wheel is first coated 
with glue, then placed in an arbor, 
and rolled in the emery-trough 
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Run the car upon the platform truck, and it is quickly carried to its stall 

Garaging Cars Without Damage 



MORE dented fenders and more 
scratched bodies, besides lost 
time and temper, are caused by at- 
tempting to back automobiles into 
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The diagram shows the transfer truck 
tracks between the rows of cars 



their stalls in public garages than in 
other service done in such garages. 
This is caused by the fact that the 
storage space is so valuable in even 
the smallest garage in our large cities, 
that every inch of floor space must be 
utilized. 

One Allentown, Pa., garageman has 
solved the problem and in a simple 
manner, by means of two transfer 
trucks, each running the entire length 
of the building. Car storage space is 
provided between each of the tracks 
and the walls of the building and for 
a third row of cars between the tracks 
themselves. 
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The Latest Idea in 
Flexible Metal Tubing 

THE considerable use of both 
large and small sizes of flex- 
ible metal tubing for carrying 
oil. fuel and hot air on airplanes 
has resulted in an improved type 
which is now coming into more 
general use on passenger cars 
and motor trucks. In ordinary 
tubing, the flexibility is secured 
through the sliding action of one 
strip of metal on that next to it. 
Provision against leakage when 
the metal wears slightly is se- 
cured by inserting a strip of soft 
packing between the two, but 
this, too, wears and results in the 
tubing losing its gas or water 
tightness. 

In the new type of tubing, the 
flexibility is obtained entirely 
^through the give of the metal 
itself instead of at the seam or 
•Joint. 



TOSSED JOINT 




The joints in the 
tubing are made 
water- and gas-tight 
by being set under 
high-pressure ma- 
chines. This kind 
of tubing affords 
very great flexibility 




An Airless Automobile Tire that Will Not Puncture 



THERE is no question about the 
easy riding qualities of the pneu- 
matic tire for all sorts of vehicles. 
Unfortunately, pneumatic 
tire casings blow out and 
inner tubes puncture. In- 
ventors have been working 
since the inception of the 
pneumatic tire to produce a 
type of tire or wheel which 
would give the same degree 
of ease in riding as the pneu- 
matic but have none of its 
puncture or blow-out draw- 
backs. There seems to be 
no end to the attempts made 
to devise one, but J. Oscar 
Smith, of Moberly, Missouri, 
inventor of the combined 
tire and wheel shown in the 
illustration, has made use of 
new principles. 

The wheel is driven in the 
normal manner from any 



type of axle. Rigid tubular spokes casing, 
extend from the wheel hub to the rim tubular 
which is made to fit a clincher tire tended 



VOLUTE CAM 
6FRING ADJUSTMENT 



OI L DUCT AND 
TIRE SPRING 




This combined metal tire and wheel does away with tire punctures. 
Metal springs give ease of riding similar to that of air-filled tires 
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Extension members in the 
spokes hold the casing ex- 
under spring pressure as shown 
in the cross-sectional view. 
The inventor claims that 
the spring support of the 
casing will cushion the ve- 
hicle and load as effectively 
as an air-filled inner tube; 
that the casing will last 
longer than with the ordinary 
tire and that punctures are 
made a thing of the past. 
The last claim is undoubt- 
edly true, since there is no 
inner tube to puncture and 
no compressed air to escape. 
The other claims are open 
to argument and the wise 
tire user will consider with 
the ease of riding, the rel- 
ative cost of the tire and 
wheel, its weight and cost 
of upkeep and repair. 
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Change the Speed with Your Foot 

A RESIDENT of Brooklyn, Charles A. Marston, has 
patented a selective gear control with but one pedal 
for all speeds, including reverse and service brakes. It 
is designed to eliminate the objectional features existing 
at the present time in the Ford arrangement of three 
pedals close together. 

With this device the operator needs to use only one foot 
to make all of the speed changes without removing his 
foot from the single pedal. It does away with the hold- 
ing of the "low and high" pedal in neutral position with 
the left foot, when using the foot brake or reverse with 
the right foot. 



The pedal, being 
free to slide side- 
wise, centers itself 
when released mid- 
way between its lim- 
its of lateral travel. 
If it is desired to 
start the car for- 
ward the operator 
would thrust the 
pedal to the left and 
press downward, at 
the same time re- 
leasing the hand 
brake. To go into 
high the pedal is let 
go which immediate- 
ly centerizes itself so 
that when it is nec- 
essary to stop the 
pedal is merely 
pressed downward. 



MSlt -CONTOOl PEDAL 
MOVABLE SIDEWAYS) 



PEDA 
ARM 





Gear shifting is all done with one 
foot on this Ford which has selec- 
tive gears and a sliding pedal 



California police look for stolen cars from 
this roadside station and thefts are reduced 

To Catch Automobile Thieves 

IN California, automobile thefts have become so 
common that special thief-catching stations 
like the one shown herewith are being erected on 
the outskirts of San Francisco. 

Each station will be connected with the head- 
quarters police station by telephone and as soon as 
an automobile theft is reported, details of the car's 
make and style will be furnished to the men in 
charge. All cars of the same make as those reported 
stolen will be stopped and inspected, and the in- 
nocent motorist's good-nature may be sadly taxed. 



Loads a la Carte from a Motor -Truck Body 



ONE of the greatest items of cost 
in laying concrete highways is the 
cost of the manaul labor in handling 
the sand and crushed stone from the 
points where they are dumped to the 
chute of the concrete mixer. Because 
these materials are usually dumped on 
the ground as near as possible to the 
mixer, wheelbarrows must be used to 
carry them to the mixer chute. The 
ratio of the mix is also done at the 
same time, a certain number of wheel- 
barrows of sand and stone being used 
to some set number of bags of cement. 



This process is wasteful in that more 
labor is required to clean up after the 
mixer has moved ahead in the pro- 
gress of the work. 

The above is the old method of 
doing the work. The newest way is 
to employ a special compartment 
motor-truck body which dumps its 
measured loads of mixed sand and 
stone directly into the mouth of the 
mixer chute and thereby does away 
with all handling and measuring and 
the labor of cleaning up. This new 
body forms the most interseting part 



of a special highway construction 
truck now offered by a New York truck 
manufacturer. When the truck is 
desired to carry machinery and the 
like, both sideboards and body tail- 
gate, together with the compartment 
division boards, may be removed to 
provide a flat platform body. 

There are five crosswise division 
boards hung from rods supported at 
the ends on the top of the body sides. 
Each board is held in position by three 
vertical plunger rods whose bottoms 
extend into holes in the floor of the 




The truck runs under the dumping station 
and receives grade loads in a short time 



A new way of dumping loads is to employ a special 
compartment truck body which measures its loads 
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Why Don't You Buy Something 




One automobile manufacturer 
does away with human failings 
by providing an automatic 
brake-equalizer that puts pres- 
sure on both brakes equally 



An inner tube is no 
better than its 
weakest part. A 
new tire valve will 
greatly assist in 
maintaining the 
amount of inflation 
that the proper 
length of tire life 
demands, and pro- 
long its usefulness 



© Keystone View Co. 
With a view to future expansion, a bus company has con- 
structed one of its garages on the plan of a sectional book- 
case. The day more space is needed the additional story 
can be added to accommodate the increase in business 
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New for Your Automobile? 




When a battery is 
opened by the old 
method, it is necessary 
continually to reheat 
the putty knife. A 
new electric hot knife 
does away with this 



Built for automobiles 
and motor-trucks, this 
new tire combines 
pneumatic tires with 
an outer tire of solid 
rubber to give greater 
mileage and protection 
against punctures 



Here's how they do it at the automobile shows. The fire 
ordinance forbids gasoline. Tiny electric locomotives haul 
the small gasoline-driven cars up the incline into the hall 




A moving-picture 
director is the de- 
signer and owner 
of this automobile 
which has a minia- 
ture bar in the back 
of the forward seat 




The dash instruments are 
all in one frame; amme- 
ter, speedometer, clock, 
gasoline, and oil gages 
are centralized and glass- 
covered as in the picture 



Truck chains are difficult 
to attach and detach, and 
necessitate real labor. The 
one shown in the illustra- 
tion is instantly attached 
and as readily removed 
and it will save time. 
It has only a few parts 




Photographs of riders being thrown from horses are common, but 
here is one of an automobile in the act of overturning. It was 
taken on a French race-course at the instant a car tipped over 
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The self-ventilated 
spark-plug is pro- 
vided with a kill 
check valve through 
which air is drawn 
to keep the bottom 
of the center elec- 
trode free from 
any carbon or oil 



Hiding the extra seats on a 
sportster is a new and attractive 
idea. They look like drawers 
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Keep an Automatic Fireman Under the Hood 



AT last the idea of the fire 
il prevention sprinkler system 
which has achieved such wide 
use in all forms of buildings, has 
been applied to the automobile 
and motor-truck by the develop- 
ment of a small sprinkler bottle 
which is placed under the engine 
hood and automatically empties 
its contents over the engine when 
the heat becomes sufficient to 
melt the fuse forming the cork 
of the bottle. 

The successful application of 
this idea to the motor vehicle is 
really one of the greatest steps 
forward made in recent years, 
for this type of fire extinguisher 
has many advantages not en- 
joyed by any other type hereto- 
fore employed. In the first place, 
insurance statistics on automo- 
bile fires show that ninety-five 
per cent of all automobile fires 
originate under the engine hood. 
For this reason the sprinkler is placed 
on the front side of the dash under the 
hood where it is almost directly above 
the fire and can stop it before it really 
gets started. There is no running 




No chance of engine fire in an auto- 
mobile having this extinguishing device 

about, taking up seat cushions or 
rummaging in tool boxes to get the 
ordinary type of extinguisher while 
the fire is meanwhile gaining headway. 
The sprinkler, which is made out of 



a green-tinted glas3 bottle, is 
filled with a special chemical 
compound and placed neck down- 
ward in a bracket attached to 
the dash. A fire is no sooner 
started than the fuse at the bot- 
tom of the bottle is melted and 
a fan-shaped torrent of chemical 
sprayed over the entire motor. 
An overheated engine cannot 
melt the fuse. Only an actual 
blaze will put the instrument 
into operation. It is the only 
combined automatic and hand- 
operated fire extinguisher on the 
market, for in case of fire in an- 
other part of the car, the bottle 
may readily be slipped from its 
bracket and employed by hand. 

The fluid is chemically sealed 
by a special gum process at the 
fuse and will thus last indefinitely 
without chemical change or evap- 
oration. The fluid will not freeze 
and is a non-conductor of elec- 
tricity. It will not harm or burn 
operator or materials. When exposed 
to the air and heat, it effervesces, 
forming a blanket of heavier-than-air 
gas that smothers the flames. 



This Self-Reliant Truck Is Its Own Body Booster 



ONLY when a motor-truck is mov- 
ing is it earning profits. No 
number of $5-a-day shovelers will 
keep a truck moving. Of the usual 
causes which prevent a motor-truck 
from being continually in motion from 
morning till night, that time taken for 
loading and unloading is perhaps the 
most important. Trucks must load 
and unload, for no sale is complete 
until the goods are delivered. Those 
truck owners who deliver sand, 
stone, earth/rock, coal and the 
like will be interested in the 
novel type of dump body 
shown herewith because it 
helps to reduce that impor- 
tant factor of unloading time. 
It also eliminates shoveling 
when the load has to be depos- 
ited other than on the ground. 

While in general appearance 
the body is little different from 
the ordinary steel dump body 
such as those used by 
contractors, it has 
many unusual features. 
The most important 
of these is that it may 
be raised so that the 
rear end of the body 
is eight to eight and 
one half feet above 
the ground. This per- 
mits bulk material 
carried to be chuted 
directly from the rear 



end or side of the body into bins or 
hoppers without shoveling. Because 
of the steep angle of inclination of the 
body when in this position, from two 
to six tons of bulk material can be 
dumped by gravity in forty-five seconds. 

The body is elevated by means of 
an unusually heavy hydraulic hoist 
placed on the chassis frame directly 
back of the driver's seat and oper- 
ated by the engine. The rear end of 




This truck either elevates its body load or 
permits bulk material to be chuted from it 
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the body may be pivoted to the chassis 
frame and made to dump just like an 
ordinary body when there is no neces- 
sity for dumping at a height above 
the ground. The extra high elevation 
is secured by mounting upon two pairs 
of folding cross stilts which open up as 
the body is raised by the hoist. When 
the body is lowered, these stilts fold 
underneath the body floor. 

The fact that the body functions 
like an ordinary end-dump type 
makes it suitable for transporting 
a great variety of miscellaneous 
materials. The high-lifting qual- 
ities may be used to advantage 
in connection with loading or 
unloading onto or from high 
platforms or unloading into 
hoppers or bins in construction 
work where wheelbarrows or 
chutes may be filled by grav- 
ity. 

During elevation the body 
remains practically horizontal 
until the rear end has been raised 
to the desired height. Once this 
elevation is reached, the rear end 
remains stationary and the front 
end continues upward until it 
reaches its maximum elevation. 

The operator can obtain any 
desired elevation of the tail-gate 
simply by adjusting a screw 
mechanism which regulates the 
distance the rear end has to travel 
upwards. 
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To Keep a Ford Engine 
from Racing 

OP particular interest to those 
Ford-owners who operate con- 
verted passenger-car models or ford 
one-ton trucks, the Ford governor 
shown in the accompanying views is 
not among those governors which do 
not govern. This one actually dees 
govern the Ford engine speed because 
it automatically cuts out the ignition 
when the predetermined speed has 
been reached. 

This does not mean that it governs 
the truck speed, for it is entirely pos- 
sible to overspeed the truck when 
going down a hill, even with the 
clutch thrown out. 

The governor is a simple affair, and 
is placed inside of the Ford timer 
where it takes the place of the regular 
Ford timer brush arm. It does not 
otherwise alter the principle of opera- 
tion or the mechanism. 




Dents are "ironed" out 
by pressure with this tool 



The garage-man can now straighten motor- 
vehicle fenders easily without removing them 




The Ford truck may over-speed and overheat its 
engine if it hasn't a governor to control revolutions 



How to Straighten Bent Fenders 

BENT and dented automobile fenders have always been an eyesore which 
motorists have allowed to remain because of the difficulty of straightening 
them out without taking them off and subsequently repainting them. But 
now the garage-man is able to make a business of straightening fenders, and a 
profitable one too. 

This has been made possible by the development of a new tool that can be 
used for any type and size of front or rear fender which does not have to be 
removed from the car unless it is so badly smashed as to need renewal. 

The idea behind the tool is pressure properly applied. This is done through 
the use of two wood blocks faced with soft pads and a series 
of different sized and shaped wood and metal rollers. The 
main part of the tool consists of a two-armed toggle frame- 
£ n_ V ^» work, of which the ends of the arms are opened and closed 
by means of a threaded bolt inserted through a cross member 
between the arms, and turned by a handle at the other end. 

In operation, both the top and under sides of the fender 
should be cleaned of all dirt. Otherwise, the particles of 
dirt will be rolled into the enamel paint and mar the finish. 
The dirt may be removed most easily by simply rubbing off 
the surface with a clean, oiled cloth. The illustrations 
above show how a dent is removed. 



Hauling the Tractor to the Farmer Saves Time 



IN the great West and North- 
west, where the largest number 
of the newer automobile-like farm 
tractors are in use, the problem of 
demonstrating them on the prospec- 
tive purchasers' farms and later deliv- 
ering them when sold has become very 
important. 

One wide-awake tractor dealer has 
devised a special motor-truck for carry- 



ing the tractors home. Carrying small 
and medium types, it makes good time 
on the road. 

The special platform body may be 
applied to any make of truck and the 
dimensions of the various parts 
changed to suit the particular type of 



tractor to be hauled. The farm trac- 
tor is driven up on the truck platform 
under its own power by means of 
skids covered with burlap to prevent 
slipping. When once on board, it is 
held in place while the truck is hi 
transit as shown in the sketch. 




After the tractor is run up the burlap-covered skids 
on to the truck platform, the skids arc unhooked 
from the end of the truck body and placed between 
the tractor wheels for unloading the tractor again 




The truck has a special 
platform, which is 
grooved for the center 
flanges of the tractor wheels 
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Reaching the Heights of Art in an Elevator 

Without one few would visit the museum on the hill 



WOULD you climb a small hill 
to see a wonderful painting? 
You may think that's a foolish 
question, but the sad fact has been 
proved that there are thousands of 
people in Los Angeles who never 
visited the Southwest Museum simply 
because it is perched on a hill. 

The governors of the museum 
finally decided to install an elevator 
under the building, with a tunnel 
leading to it, thus enabling people 
to reach the heights of art without 
expending any extra energy on the 
way. Immediately the attendance 
increased from fifty or seventy-five 
visitors a day, to hundreds. 

But the tunnel was crude and did 
not live up to the museum itself. So 
now the governors have decided to 
finish it off in the style of the ancient 
Maya architecture. The Maya de- 
veloped a splendid civilization more 
than a thousand years ago in Central 
America and Mexico, and had a 
distinctive architecture. Their mag- 
nificent ruins still stand. 

The late Dr. Hector Alliot, a dis- 
tinguished scientist and for a long 
time director of the museum, had 
always wanted to preserve Maya art. 
The Maya portals of the subway will 
be a memorial to him. 

The subway and shaft of reinforced 




The thirst for art was not great enough to induce people to visit the museum on top of 
the hill When a tunnel and elevator were built, the attendance increased tremendously 
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By John L. Von Blon 




Miss Adelaide Chamberlin is super- 
intending the job. The tunnel and 
elevator will be finished off in the 
style of the ancient Maya architect- 
ure, with which Miss Chamberlin, as 
an archaeologist, is well acquainted 

concrete will cost at least $50,000. 
Nearly a year has already been de- 
voted to the work. The tunnel is 
two hundred and eighty-one feet in 
length, and its mouth is just above the 
grade of the nearest street. 

The ornamentation of the waiting- 
room, subway and portal, is'an immense 
task and will require years for its com- 
pletion. Miss Adelaide Chamberlin, 
assistant curator in archaeology 
and ethnology of the museum, is 
directly in charge of this work. Miss 



Chamberlin, a frail girl of remarkable 
attainments in science and art, and a 
delver in archaeology since she was 
nine years of age, has superintended 
the entire subway enterprise and 
made all the designs. She has com- 
pleted the one for the portal. 

The bold use of serpent forms, 
characteristic of Mayan art, is strik- 
ingly exemplified in this magnificent 
piece. The modeling of this, together 
with all others in the scheme, is in 
the hands of Miss Marguerite R. Tew, 
a sculptress of talent. 

As the Maya never built a true arch, 
but achieved only a peaked effect, 
that will be reproduced in the tunnel 
ceiling. Along the walls will be 
fifty sculptured pilasters and bas- 
reliefs alternating with deep niches 
containing habitat groups illustrative 
of the lives, homes and costumes of the 
aborigines of the southwest. The entire 
subway will be brightly lighted with 
an invisible indirect system. 

The Southwest Museum is a public 
institution privately built and sup- 
ported. It cost more than a quarter 
of a million dollars. The building itself 
is two hundred feet long. It has a 
tower one hundred and twenty-nine 
feet high or low, extending downward 
as far as upward because of the angle 
of the hill on which it is set. 
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Cutting Down Operating Expenses 

A little care and attention every so 
often will do wonders to your car 

By Fred Gilman Jopp 



ARE you one of those motorists who 
r\ are afraid to take long trips for 
fear that something will happen 
to your car that you won't know how 
to repair? You needn't be for all we 
know about motor vehicles has been 
gained by observation. 

Some fellows seem to be always 
having engine trouble, while others are 
constantly fooling with their tires. 
Another keeps his left foot constantly 
on the accelerator and the other on the 
brake, yet this chap rages like a dog 
with the hydrophobia when his car is 
towed back to the garage with a serious 
break-down. 

Nothing is more remarkable than 
the unparalleled advance of the auto- 
mobile, especially in the last few years. 
Carburetion and ignition troubles have 
been overcome to such an extent that 
they no longer constitute a motor 
problem. Engine, axle and other 
troubles have been reduced until they 
are insignificant, so there is nothing 
left for the owner to do but thoroughly 
understand what is under the hood of 
his car, and give it the little attentions 
and cares that it should 
and must have. 

The following gives 
some suggestions that 
will keep your engine 
and running gear fit. 
If you take pride in a 
quiet running engine 
you will appreciate the 
advice which will help 
you keep away from 
the repairman. 

The number of miles 
obtained from a gallon 



of gasoline depends not only upon the 
grade of fuel bought but upon the con- 
dition of the engii e in which it is 
burned. It would be a good thing gen- 
erally if owners who are complaining 
about low gasoline mileage and blam- 
ing it on the quality of the fuel, would 
also examine carefully the condition 
of their engines. The condition of the 
cylinders, the tightness of the piston 
rings and the condition of the valves, 
all have their influence on gasoline 
mileage. If the cylinders are slightly 
scored, the piston rings loose and the 
valves seating improperly, it is no 
wonder that gasoline mileage is low, 
even granting that the present day fuel 
is inferior in quality to that which 
could be purchased two or three years 
ago. 

If loss of power is due to a faulty 
carburetor adjustment the trouble is 
more likely to be on t he side of an ad- 
justment which is too rich. The ex- 
haust smoke is usually black or will 
have the odor of raw gasoline. A 
simple test is to shut off the flow of 
gasoline to the carburetor and allow 





This oil-can combines a measure, a 
strainer, and a funnel in the form of a 
flexible spout, which reaches otherwise 
inaccessible Ailing plugs and it prevents 
waste through spillage of the oil 

the engine to run without touching the 
throttle. If the engine speeds up as 
the level of the gasoline drops in the 
float chamber it is an indication that 
too much gasoline is being supplied 
under normal conditions when the 
chamber is full. Such a mixture 
causes not only loss of power, but also 
overheating, carbon deposit, and pos- 
sibly pre-ignition. 

It is not sufficient to know that the 
generator with which an up-to-date 
car is equipped is charging when the 
engine is running. It must be defin- 
itely known that the current generated 
is neither more nor less than is required 
to keep the battery properly charged. 
The amount of electrical current 
developed by a properly 
functioning generator 
is practically constant, 
while the amount con- 
sumed by the use of 
the various instruments 
which are supplied by 
the battery is never 
constant. It is evident, 
then, that a battery 
may be either over- 
charged or under- 
charged by a perfectly 
normal generator. 




Stranded on a country road with a weak bat- 
tery. Connect a wire to the positive terminal 
of the passing car's battery and the positive 
terminal of the stranded one, also a wire to 
the negative poles. This will start the stranded 
car and give its battery a chance to recharge 



This motorist reasons, 
and correctly, that if 
carbon can be burned 
from the cylinders, it 
can be burned off the 
plugs. The plugs are 
put around the gas 
flame about an inch 
away, and left until 
the points are red-hot 



This attachable device 
turns your Ford into a 
power plant for driv- 
ing all kinds of ma- 
chinery. The fan is 
guaranteed to keep 
the engine cool and 
the water below the 
boiling-point at 1,100 
revolutions a minute 
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The general belief that the electrical 
system is equipped with a cutout to 
prevent overcharging is erroneous — it 
has no such duty. Its duties are, how- 
ever, first, to close the circuit when the 
generator is not operating, so that the 
current in the battery does not run 
back or discharge through the gener- 
ator; second, to conceal the rate of 
current passed to the battery when 
charging, but not to control the 
amount of current. 

The battery should be tested weekly 
to ascertain that it is being properly 
charged. It must be supplied with 
water regularly in order that the elec- 
trolyte may be sufficient in quantity to 
keep the battery properly filled. A 
battery deteriorates almost as rapidly 
when idle as it does in use, for the 
active ingredients of which a charged 
battery is composed are constantly in 
operation whether the battery is in use 
or left standing. It is therefore evi- 
dent that a battery cannot be left idle 
in its normal condition and retain its 
usefulness. 

Next to the tires on a car its brakes 
are subjected to the greatest wear and 
t^ar. It is well to re- 
member this and to 
watch them carefully. 

Brakes require read- 
justment from time to 
time. Both the service 
brake bands and the 
emergency brake shoes, 
in operating against the 
brake drums, must form 
true circles or they will 
not take hold evenly all 
the way around and, of 
course, will drag when 
released. 

The one fault reduces 
the effectiveness of the 
brake, the other the 
speed and economy of 
the car's performance. 

In many States it is 



a penal offense to drive a car with worn 
brake linings. They endanger not only 
the driver, the passengers and the car, 
but the public as well. 

Their replacement is an immediate 
duty. It is a simple operation, per- 
formed quickly, at slight expense by a 
reliable service station. 

If the rear axle makes a "howling" 
noise when the car is under way it is a 
sure sign that the bevel gears are not 
adjusted properly, allowing too little 
or too much backlash. Bevel gears in 
use to-day have a method of adjusting 
the depth of the mesh obtained either 
by moving the whole differential unit 
sideways or by movement of the driv- 
ing pinion. Either fix it yourself im- 
mediately or take it to your service 
station. Once the gears wear into 
their wrong adjustment the only 




An expert gives the solution of repairing curtain lights. When 
removing the old celluloid, rip only the inner seam. Place the 
new sheeting in the groove and then sew on a machine. Saved, 
three dollars and seventy-five cents by this simple method 



remedy is to have an entire new set 
installed. 

Wheels out of true will grind the 
rubber off your tires. When your 
wheels are not in proper alinement 
they run at a slight angle to the direc- 
tion your car is traveling, which of 
course produces a severe grinding 
between the tread and the road and 
wears down the casing at the point of 
contact in a surprisingly short time. 

A fairly exact way of determining 
whether or not your wheels are out of 
line is to use a straight edge and meas- 
ure between the felloes of the wheel or 
the edges of the rims on the wheels at 
the point directly in front of the front 
axle. Mark this distance carefully and 
measure in the same way across the 
wheels directly back of the front axle 
or opposite from where the first meas- 
urements were taken. The difference 
between these two measurements will 
be the amount the wheels are out of 
true. If any is found it should be 
corrected immediately. 

Save those old oil stove wicks that 
your wife usually throws away. If 
slit in half and laid flat they will form 
an excellent remover of 
grease and grit from 
your hands and save 
wearing out the costly 
towels. The wicks 
should be kept in a tin 
can and moistened fre- 
quently with kerosene. 

A very good way to 
prevent oil leaking out 
of the crankcase 
through the bolt holes, 
is to back off the studs 
M in. or so and then 
wind several turns of 
cotton twine around 
the loosened bolts. 
When the studs are 
tight again the leakage 
will have disappeared 
completely. 





One advantage of a removabledriver's seat 
is that you may put whatever chair is de- 
sired in its place. Here is a wicker one 



In the steel casing are held 
six different sizes of socket 
wrenches. The rod on 
which the wrenches are 
held is slipped through the 
holder at the top of the 
steel casing, and used as a 
handle for removing them 
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A folding writing-desk was put in this 
town car. Does this suggest a way for 
you to combine work with pleasure? 
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I THE HONOR 

OF THE 
ACCO FAMILY 



Weed Chains for Motor Cars! 

Anchor Chains for Ships! 

Chains for Railroads! 

Devices that make travel safe 
on land and sea, that can be 
absolutely depended upon to pro- 
tect human life, are typical of 
the nature and quality of Acco 
products. 

The workers who make up 
ihe Acco family know they are 
doing more than making commod- 
ities merely to be sold. 

They know that it is their 
work that holds millions of motor 
cars and trucks to slippery roads. 



It is their work which enables 
mighty ships to ride safely at 
anchor, whether in harbor or 
helpless on a lee shore. 

It is their work which makes 
possible the safe operation of 
thousands of railroad trains. 



This gives the work of the 
Acco family honorable and dis 
bnctive responsibility which is re- 
flected in every link of every Acco 
product — "From Plumbers' Safe- 
ty Chain to Ships' Anchor Chain." 

In the Acco family, loyalty 
to the work itself is rated above 
everything. 

This is true of every worker 
whether the job is directing all of 
the numerous plants, or operating 
a 2,000,000 pound tester, or a 
typewriter. 

The honor of the Acco fam- 
ily is in the hands of each member 
of it, even to the youngest 
worker. 

These are the reasons why it 
is possible to say not only that 
"Every Weed is Guaranteed" 
but that every link in every chair, 
made by the American Chain 
Company will hold for the purpose 
intended. 



The big ACCO Line includes chains for every 
purpose— from Plumbers' Safety Chain to Ships' 
Anchor Cha 'n -all Styles. Size; Cttf Finish'' 



American Chain Company 

hvc:<)ui>ohatei) 

Bridgeport, Conn., U.S.A. 

In Canada- Dominion Chain Co.. Ltd.. Niagara Falls, Ontario 

GENERAL SALES OFFICE: GRAND CENTRAL TERMINAL, NEW YORK CITY 
DISTRICT SALES OFFICES: BOSTON, CHICAGO, PHILADELPHIA, PITTSBURGH, PORTLAND.ORE..SAN FRANCISCO 

Largest Manufacturers of Chains 

in the World 
All Styles, Sizes and Finishes 




Weed Chain -Jack 
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Extra Gasoline for Hill Climbing 

How the little Ford can be made 
to ascend a hill however steep 

By J. S. Chapman 



FORD owners who travel in moun- 
tainous districts will call to mind 
many hills that can be climbed only 
when the gas tank is full. Occasion- 
ally one meets a grade that must be 
climbed wrong end first, in order to 
keep the gas in the carburetor. As 
these hills occur most frequently on 
unmade roads, this method of going 
up in reverse is not only difficult but 
dangerous. Having been stalled sev- 
eral times in this manner, I have 
solved the difficulty by fitting up an 
auxiliary tank which can be turned 
on or off as required. 

A one-gallon oil can was converted 
into a tank. It is flat, and fits on a 
wooden bracket attached to the ex- 
treme right of the instrument board. 
This is the cheapest and simplest way 
of fitting a tank, though a more fin- 
ished job could be effected by having 



NEW POSITION OF 





FIG.4 



A one-gallon oil can is used as the 
emergency gasoline tank and the other 
parts are picked up at a very slight 
cost, or found about the home garage 

a tank especially made to fit under the 
cowl of the dash out of sight. How- 
ever, the oil can on its bracket when 
painted black, is not unsightly and 
does not interfere with the passengers' 
outlook. 

The fittings necessary are: two 
% in. brass gas cocks, one T-piece, 
about 4 ft. of brass or copper tube, and 
a short length of ]4 in. iron rod. If 
solderless pipe fittings are obtained 
much time will be saved in making 
the joints. 

The oil can should be washed out 
with kerosene, a hole punched in the 
bottom and one of the cocks soldered 
in. Next, while your soldering iron 
is hot, run it round where the screw 



stopper joins the can and melt the 
stopper off. This must be re-soldered 
to the can on the side opposite the 
tap, as this side now becomes the top 
(Fig. 1). A patch cut from any scrap 
of tin is soldered over the hole left by 
the stopper. The stopper should not 
be cut out with snips, as this method 
leaves a ragged edge. By heating it 
off, a clean edge is left ready for put- 
ting on the other patch. The bracket 
can next be made of a few bits of wood 
cut approximately to sizes shown in 
Fig. 2. The bracket is attached with 
three wood-screws, and the tank 
strapped into position. One end of 
the copper tube can now be attached 
to the tank and bent forward and 
downward to lie along the dash. Re- 
move the foot-board and lead the pipe 
down to the pipe-line to the carbu- 
retor. It is now necessary to prepare 
the other cock by fitting it with a 
handle to project up through the foot- 
board. One end of the iron rod is 
flattened out, then a flat is filed on 
one side of the handle of the cock, 
and an 3^8 m - no ' e drilled through 
both, where a small bolt or rivet will 
hold the rod firmly in position (Fig.3). 
The rod is held in a vise and bent at 
right angles so that it will be parallel 
to the pipe line when the cock is open 
(Fig. 3). The T-piece may now be 
attached to the cock by a short length 
of pipe and the two fittings cleated 
to a wooden block (Fig. 4). The block 
is not essential, but it is much easier 
to attach the unit than to cleat on the 
cock and T-piece separately. This 
block with fittings attached can now 
be screwed or nailed onto the wood of 
the body just behind the dash, and 
the pipe from the tank connected to 
the T-piece. All that remains now 
to be done is to turn off the cock 
under the main gas tank, then cut 
and fit the pipe line to the cock and 
the T. Before connecting pipe line 
to carburetor, a little gasoline should 
be run through from the auxiliary 
tank to make sure that the pipe is 
clean and free from stoppages. When 
replacing the foot-boards a small 
notch should be cut in one of them 
for the handle from the cock to come 
through. For normal running the 
tank is kept full and the cock beneath 
it shut off. The iron rod handle runs 
fore and aft of the car when the engine 
is feeding from the main tank. On 
approaching a bad hill it is only neces- 
sary to open the cock under the aux- 
iliary tank, and cut off the supply 
from the main tank by turning the 
iron rod at right angles to the pipe 
line, thus preventing the small tank 
emptying itself into the big one. 

The height of the small tank in- 
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How the gravity gasoline tank will 
appear when attached to the dash- 
board of the car. Notice that it will 
not obstruct the view of the passenger 



sures sufficient pressure to keep gas 
in the carburetor whatever the angle 
of the hill. Also a gallon of gas in a 
'gravity tank' weighs less than ten 
gallons in the main tank! 

Incidentally this tank forms a very 
convenient means of carrying a spare 
gallon of fuel, as it can be emptied 
into the main tank when required, by 
simply turning on the cock. 

How a Motorcycle Motor is 
Started 

THE initial impulse necessary to 
start a motorcycle motor is given 
by means of a "kick starter" acting 
through the clutch and front drive 
chain. The clutch carries a rachet 
pinion, meshing with a toothed sector, 
pivoted on the motorcycle frame. To 
this the starting lever and pedal are 
fitted. 

With the clutch engaged and trans- 
mission gears in neutral, a short thrust 
downward on the pedal engages the 
teeth on the sector with those on the 
ratchet pinion and the motor is "spun" 
through the drive chain leading from 
the clutch to the motor sprocket. One 
"kick" on the starter results in two 
compressions in the motor. On being 
released the arm is forced back to its 
up position by a spring, and is held 
stationary by a stop. It is then ready 
for use when the motor is again to be 
started, without further attention on 
the part of the rider. 




The motorcycle "kick" starter 
showing the working parts with 
the chain cover guards removed 
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CARDIFF CYPSUM PLASTER CO. 
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SPECIFIED BY C.T. M. 
18-5 PLY GOODYE A R" CONVEYOR BELT 
28 02. DUCK -'/a EXTRA RUBBER TOR COVER 

MATERIAL - CRUSHED LIMESTONE CAPACITY — 18 TONS PER NOUR 

SPEED SOFT. PER MINUTE INSTALLED — APRIL IS. I9K 

AMOUNT MATERIAL CARRIED TO DATE 125.000 TONS 



Copyright lDIO, by The Goodyear Tin- & Rubber Oo. 



125,000 Tons of Stone— and the G.T. M. 



The requirements called for a belt with character. 
The G. T. M. — Goodyear Technical Man — could 
ree that, from the very beginning of his study of 
the original conveyor installation for the Cardiff 
Gypsum Plaster Company, at Fort Dodge, la. 

The conditions of service would be unusually 
severe — handling gritty, abrasive limestone, fed to 
the conveyor in sharp lumps averaging two inches 
in size. No previous experience in this mill fur- 
nished a working basis for suggestions. This was 
as much a test of the Goodyear Plant Analysis 
Plan as it would be of the belt. 

You may be sure that every item affecting the 
efficient operation of that conveyor went into the 
G. T. M.'s calculations. The officials gave him full 
access to plant records. He figured the belt speed 
per minute — 90; the diameter of head and tail 
pulleys — 20 inches; their nature — bare; atmos- 
pheric conditions — damp; method of loading — 
from four automatic chutes; condition of bed 
— level ; all equipment in first-class shape and well 
attended; weight of load — 110 lbs. to the cubic 
foot; tonnage to be carried — 18 tons per hour — 
day in, day out — 10 months a year. 
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The belt he recommended is the 145-foot Good- 
year Conveyor that is in operation today with five 
years of trouble-free service to its credit, and a 
record of more than 1 25,000 tons conveyed. It has 
gone on working amid the prevailing damp with 
all the unconcern of its moisture-proof construc- 
tion. Judging by its condition today, Supt. C. C. 
Collins estimates that this 18-inch, 5-ply, ^-inch 
cover Goodyear Conveyor will stand up just as 
consistently to six years more of service. 

Goodyear Belt performance like this is not measur- 
able in first cost. The Cardiff Company's officials 
noticed when the G. T. M. figured on their problem 
that the belt he prescribed cost a little more than 
other conveyors. But their investment of that little 
additional secured them a balanced belt, specified 
exactly to their conveying — an earner and a saver 
every hour of its life. 

The G. T. M. and Goodyear Belts, the idea that 
squares with your needs and the belt that we build 
to protect our good name, are available for your 
conveying and transmission. For further infor- 
mation about the G.T. M.'s services, write to The 
Goodyear Tire & Rubber Company, Akron, Ohio. 
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The 
Margin 
of Safety 



TOUGHER, 
heavier, 
.stronger in all 

their pwrta than ordinary routine 
service require* — Yale Padlocks, 
like the steel rails of the railroad, 
have the strength p/us that enables 
thein to successfully withstand the 
shock of extraordinary emergency. 

Tlmt reserve of extra strength, the mar- 
gin of safety, is in-built into Vale Padlocks. 

I' ii. lu' in tou^h metals. Test methods 
that check each step ill material anil mak- 
ing. 1 -i_ ii. i with the skill of lon^ years — 
each luirt of mechanism of the Yale Pad- 
look U precise to exactness. 

Simple, compact, safe, you can depend 
with confidence upon Yale Padlocks, in 
the knowledge that, each one is built, to 
meet the demands you will make ou it. 

The trade-mart " Yule " stands 
for the nit iiii' of the. junker of 
Yale Product* — uot fur a type 
Of lock-. It is the abbreviated 
signature of the. manufacturers. 

Yale Padlocks bear the trade-mark 
*' Yale M aaa symlsd of their margin 
of safety. The same trade-mark 
that guarantees Vale ( ylinder Night 
Latches, Door Closers, Builders' 
Locks and Hardware, Cabinet 
I ocks, Iiunk Locks, Chain Ltlocks 
and Electric Iloists. 

The Yale & Towne Mfg. Co. 

Makers of the. Yide Locks 
Works & General Offices : Stamford, Coon. 

New York Office : t) E. totli Si. 
Chicago Office 77 E. Lake St. 

Cauudiau Yale A Towne Ltd. 
St. Catharines, Out. 
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Things to Know About Lathe Tools 

By Ronald L. Prindle 



IN the making of high-speed steel 
tools for use in a lathe, the tools 
are heated to a poin' where their tips 
begin to melt. When a tool is so 
heated, it is immediately plunged 
into oil, or else bur- 
ied in common salt 
until thoroughly 
cool. It is not gen- 
erally known that 
carbon steel gives 
the best results 
when heated to a 
dull red and plung- 
ed into oil. 

Only the tool 
point proper should 
be heated to the 
plunging tempera- 
ture, the heat being 
slowly applied at 
first and then the 
blast turned on 
gradually. The tool 
should be plunged 
into the oil when 
the heat is increas- 
ing, and at the in 
stant it reaches the 
plunging tempera- 
ture, which in the 

case of carbon steel is when it is 
dull red. This is very important in 
the treating of high carbon steel, as 
heating the steel to white hot, then 
allowing it to cool to a dull red, makes 
a very poor tool. 

Carbon steel tools must always be 
tempered. There are two ways in 
which this must be done, the best 
being to plunge only the point of the 
tool in oil after heating it to a dull 




A. Bull Nose. B. Left Hand Dia- 
mond Point. C. Cutting Out Tool. 
D. Inside Tool. E. Inside Threading 
Tool. F. Round Nose. G. Straight 
Threading Tool. //. Inside Boring Tool 



red, thus leaving some heat in the 
heel of the tool. 

When the point becomes black, re- 
move the tool and rub the cutting 
edge with emery paper mounted on a 
stick. Care must 
be taken to watch 
the point closely 
and, as the heat is 
driven from the heel 
to the point, the 
color of the surface 
being polished will 
turn light straw 
color, dark straw 
and blue. As soon as 
the point of the tool 
turns straw color 
plunge the entire 
tool in oil and cool it 
completely. The 
other w ay of tem per- 
ing is to cool the tool 
immediately after 
the first heating, pol- 
ish the point, slow- 
ly heating it again 
to straw color and 
then plunge it. 

Almost any kind 
of a grinding wheel 
can be employed in tool grinding, but 
one should remember not to draw the 
temper out in any way, and not to 
burn the tool. The tool is held lightly 
against the wheel and occasionally 
cooled in water. In this way tools are 
ground to the shapes shown in the 
illustration, the shape, of course, de- 
pending upon the work to be done at 
the time. Finally, finish the cutting 
edges neatly with an oil stone. 




An Experiment in Perpetual Motion 

By A. Swenson 



THIS is an interesting example of 
the transformation of infinitesimal 
amounts of heat into motion. When 
first viewed it seems to be the long- 
sought-for perpetual motion. The ex- 
periment can be performed without 
any special apparatus and requires 
only a small amount of aniline, which 
is inexpensive and easily obtainable. 

Heat some water to nearly the 
boiling-point and put it into a glass 
vessel so that the action can easily be 
seen. A chemical beaker is fine for 
the purpose. 

Into the hot 
water pour a quan- 
tity of aniline which 
will lie quietly for 
a while on the sur- 
face of the liquid. 
Soon however the 
center of the 
aniline will assume 
a rounded form 
and then a large 
drop will grad- 
ually detach it- 



ANiure oil- 



If you want to invent a per- 
petual motion machine — here 
is an experiment to start with 



self from the main body of the ani- 
line, the skin of the upper layer quiv- 
ering in a peculiar fashion after the 
separation. The long neck remaining 
on the upper surface then detaches 
itself and forms two or more spheres, 
usually one large and one small. 

While this has taken place the large 
drop which was in a more or less flat- 
tened form on the bottom of the 
beaker becomes more and more round 
and finally becomes spherical and 
after a brief interval of hesitation 
rises to the top and 
mingles with the 
original liquid. In 
a moment another 
drop is released and 
after an interval 
goes upward also. 
The action is auto- 
matic and contin- 
uous, and owing to 
the large size of 
the drops the en- 
tire action can be 
studied with ease. 
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Make Hig 'Profits Impairing Jires 



DO you want more money? Do you want to 
get into a fast-growing, uncrowded busi- 
ness where you can make from $250 to $500 a 
month the first year ? Do you want to be inde- 
pendent ? Do you want to share the profits in 
the richest industry in all America? 

Of course, you do. Then investigate the tire 
repair business — and do it now. The Jim Dandy- 
Tire Repair Plant is making money for many 
men. It can do it for you. 

Fortunes have been made in all lines con- 
nected with the automobile industry — but none 
has ever offered greater opportunity than tire 
repairing with a Jim Dandy Plant offers you 
today. The tire repair men of America have a 
$200,000,000 business ahead of them this year. 
Think of it! 

By January 1st, 1921, there will be 40,921,076 
tires in use in this country. Every one of these 
tires must be repaired some time. More tire 
repair shops are needed. Big, profitable busi- 
ness is waiting for them. Do you want it? 

Business Is Going Begging 

This is your opportunity. The tire repair 
industry needs business men of ambition and 



ability. The field is uncrowded — the number of 
tires to be repaired is increasing at the rate of 
40% a year. 

As proprietor of your own tire repair establish- 
ment you will be dealing with the wealthiest 
and most prominent people in your community. 
These people will ask you for advice about tires, 
accessories, even automobiles — unlimited oppor- 
tunities for profit will be yours. 

And you will be in a business which is an ab- 
solute necessity to the community. Tire repair 
trade comes again and again. You will have a 
steady repeat business getting bigger and bigger 
every year. 

$250 to $500 a Month 

With your own Jim Dandy Tire Repair es- 
tablishment you can make your income $250 to 
$500 a month or more depending on your energy 
and initiative. Many tire repair men who have 
done a business of S250 the first month have increased 
to S500 the third month. What these men have done you 
ran do. They started like you and learned the business. 
Their success is not unusual. 

Get started in tire renairinp; with a Jim Dandy plant 
and get started now. There will never be a better time 
to start. 
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Omt2/ourOmt 1iusiness~&lndependent 



WHY depend on another man's business 
to make a substantial income for you? 
Why not put your time and ability into 
your own tire repair business — then you will get 
all you earn. You can be independent just as 
well as the other men who own Jim Dandy Tire 
Repair Establishments. These men broke out 
of the rut, stopped working for somebody else — 
and started their own tire repair establishments. 

We Teach You FREE 

You can start a highly profitable business 
today with a few hundred dollars. One Jim 
Dandy Plant equips you — we teach you every- 
thing about tire repairing — how to start in busi- 
ness — how to get trade — what to charge — how 
to figure your cash profits. You can learn in 
one to three weeks — and be ready to make 
money. 

It makes no difference what your present 
business is. You can make a success of your 
own tire repair establishment. You don't have 
to be a mechanic. Neither do you require a 
college education. Tire repairing is a business 
man's business. If you have the energy and the 
will to do, we can teach you in a short time. 

We have had forty-one years successful busi- 
ness experience. Since 1879 we have been 
gathering the information and experience which 
help you make a quick start today. You under- 
stand, of course, that we give you our training 
and help without charge. 

The men who have made big money are the 
men who have had the foresight and the nerve 
to break away from the crowd and strike out 
for themselves when they saw a chance for inde- 
pendence. Don't let a salaried pos : tion keep you 
from your chance to own your own business, 
be your own master, pocket your own profits. 
Many a "job" has kept a man from a bigger 
opportunity as an executive in his own business. 

Your Opportunity 

Haven't you often felt that you could 
manage the business you are in now, if you had 
the training and opportunity? Haven't you 
suggestions and ideas which you know would 
make bigger profits possible? Give yourself a 
chance to use these ideas where they will pay 
you. 



In your own tire repair business you will 
have a chance to do the planning and give the 
instructions. In a short time you can have more 
work than you can do alone. Then you will 
have assistants to do the actual work, while you 
give your time and thought to the active 
management. 

No previous training — no long apprenticeship 
— no large investment. You can get started im- 
mediately — open a shop — and in a short time 
you have more work than you can handle alone. 
Good tire repair men are badly needed. Your 
profits start the day you set up your Jim Dandy 
Plant. 

There is no city too large or town too small for you 
to do a profitable tire repair business. To every 1 1 per- 
sons in the United States there is an automobile with 
four tires to be repaired. No matter where you are — 
what your age or occupation — in one month from 
today you can be making money from your own tire 
repair business if you start now. Let us prove it. 

A Jim Dandy Tire Repair Plant makes it easy for you 
to learn the business and to turn out the kind of work 
that brings customers back again and again. It is the 
only tire repair plant on the market which uses super- 
heated steam. Perfect work is assured even when you 
are a beginner. You can make any kind of a repair — 
and you buy no unnecessary molds or parts. You do 
not pay for anything that will not bring returns. 

The Jim Dandy has the largest capacity of any plant 
of its size on the market. It is fully guaranteed and 
backed by our long experience in the tire repair business. 
We have established tire repair businesses for men of 
many ages and professions in towns of 200 population 
and up and have no record of a failure. We are ready 
to give you every assistance. 

Get The Facts By Return Mail 

Investigate. Send the coupon below or a letter or 
postcard. This brings you full information — personal 
consideration and advice — and a big catalog. Tells all 
about the tire repair business. How you can make 
money — be independent. 

By return mail you can have all the facts before you. 
You might as well make S5000 a year. It is up to you. 
You know you want it. Then investigate. Use the 
coupon below. 

Scheffer & Rossum Company 

Established 1879 

St. Paul Minnesota 

JIM DANDY 

TIRE REPAIR PLANT 



— — TEAR OUT HERE — MAIL TODAY 

FREE INFORMATION COUPON 

Scheffer & Rossum Company, 

175 E. Tenth St., Saint Paul, Minnesota 

Gentlemen: Please send full information about how I can start in the tire business with small capital and make a good income. Also your 
frbe book entitled, "Your Opportunity." 

Name 



Address 
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Six Methods of Automatically Stopping an Engine or Motor 



FLASHLIGHT 




EXTENSION 
CORD WITH 
MINIATURE PLUG 
AND SOCKET 



WHILE there are many schemes 
for automatically stopping a gas 
engine or electric motor, the methods 
here described will be found to 
serve nearly every practical purpose. 
They will be found 
advantageous in 
case* where the en- 
gine cannot be 
closely watched and 
tended, as in pump- 
ing water at a dis- 
tance, shutting off 
when a certain 
pressure has been 
reached, etc. 

Fig. 1 illustrates 
the manner in 
which the sparking 
circuit can be brok- 
en at a certain time 
of day. It is done 
in this instance by 
attaching a cord 
to the handle of an 
easy working knife 
switch and arrang- 
ing it to be wound 
up on a drum, which 
islikethe spool that 
revolves with the 
winding key of an 
alarm clock. As 
the spool revolves with the ringing of 
the alarm the cord winds up and lifts 
the switch out of contact. 

Fig. 2 shows a gage, — steam, water 
or air, — with the hand in constant con- 
tact with the metallic face. This com- 
pletes the circuit to the engine. At the 
maximum pressure however, the hand 
strikes a spot of non-conducting ma- 
terial and the circuit is broken. 

Fig. 3 illustrates a thermostat in the 
line. Suppose the engine is driving air 



By Windsor Crowell 

into a large retort forge or furnace and 
when the heat reaches a certain degree 
the blast must cease. Arrange the 
thermostat so that the points are 




CIRCUIT TESTER MADE 
FROM RECEIVER WINDINGS 
SEALED IN BOX 



MAGNETIZED 
PLUM -BOB AND 
HOLDER 




MINIATURE PLUG 
WITH LEADS 



ARRANGEMENT FOR 
TESTING FOR OPENS 
SHORTS OR GROUNDS 



LOCATING 
OBSTACLES IN 
PARTITIONS 





There are times when you want to leave your engine or motor 
to stop automatically. Here are six ways it may be arranged 



always in contact as long as the heat 
remains low. Then as the tempera- 
ture rises the arm rises until at the 
proper degree of heat the points 
separate and the current ceases, stop- 
ping the power. 

Fig. 4 operates by the action upon 
selenium. There may be conditions 
where the engine should be stopped 
when a certain amount of light is ob- 
tained, or at daybreak. Suppose an 
engine is to be run each night and must 



be stopped at daybreak. Then a 
selenium cell is placed in a primary 
circuit. Selenium, being a poor con- 
ductor in the dark, keeps the circuit 
open until daylight comes in. Then 
the conductivity 
receiver changes and the 
circuit is closed. 
This, by operating 
a relay, opens the 
sparking circuit. 

Fig. 5 is a more 
familiar method 
and consists of ar- 
ranging a float in a 
tank so that when 
the maximum wa- 
ter level is reached 
the contact of a 
switch attached to 
the float arm is 
broken, and the 
engine is stopped. 

Fig. 6 is a meth- 
od of stopping an 
engine from any 
distance which can 
be reached by wire- 
less. An aerial is 
connected to a re- 
lay and battery. 
In the circuit is 
placed a coherer. 
When the key is closed at the sending 
station, the coherer is induced to 
close that circuit and the relay oper- 
ates to open the secondary circuit 
and the engine stops. This may be 
increased in efficiency according to 
the user's demands. 

In case an electric motor is to be 
stopped the controller handle must be 
held in place by a magnet and when the 
magnet circuit is opened a spring pulls 
the motor switch back, out of contact. 



BASEMENT 

LOCATING POSITION 
FOR BORING HOLES 



A Scraper Shaped to Work in Square Corners 



DO you want to save many hours 
of exasperating work? Then 
grind at least one of your hand-scrap- 
ers as shown in the illustration. 

The blade as it comes from the 
factory has four straight edges. The 
theory is that any of the four edges 
may be used. This is a fact, but it is 
also a fact that no professional wood- 
worker ever uses more th«.n two — 
namely the two narrow ones — and 
usually he uses only one of these as 
soon as he has found out which is the 
better edge. 

On the other hand, the rectangular 
shape of the blade makes it exceedingly 
difficult to work into the square corners 
of paneling and similar places where 
three surfaces meet at right angles. 
The edge of the scraper, to work well, 
must have a slight curve, which makes 
the outer angles between the sides and 



By Henry Simon 

the cutting edge more than 90 degrees. 
Per this reason alone it would not fit 
into the right-angle corners of the 
panel. But even if the cutting edge of 
the scraper were kept strictly square, 
the scraper would not work satisfac- 
torily in such places because even at 
best there is some lateral movement 



SLIGHT CURVE - 
SCRAPER IN CltARAMCL j 




How to shape a scraper so that 
it will get into square corners 



which is very apt to cause damage to 
the edges of the stiles or rails if any 
attempt is made to work close into the 
corner. 

This is exceedingly trying, especially 
in particular work. Such work is in- 
variably glued, and some of the glue 
usually works out in the corners and 
has to be removed. Even if this is not 
the case, it is usually necessary to 
scrape good work after it is completed, 
in order to leave a perfect surface and 
remove the smudges and marks which 
are usually in evidence. And nothing 
spoils the looks of a piece of work more 
quickly than untidy joints. 

Grinding the scraper, as shown here, 
is the work of a few minutes, and it 
will then be in shape to handle corner 
work in a way that is a delight. The 
full capacity of the scraper's blade is 
retained. — Henry Simon. 
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Dependable Spark Plugs 




CHAMPION 



80% Tractor 
Equipment 



TlfORKING under full load 
* ten to twelve hours at a 
stretch, the tractor gives spark 
plugs their most severe test. 

Champion Spark Plugs with 
their famous No. 3450 Insu- 
lator are so universally recog- 
nised as best adapted to the 
unusual conditions of shock, 
heat and temperature changes 
in tractor service that they 
have been chosen as factory 
equipment on 80% of all trac- 
tors being built today. 

There is a Champion Spark 
Plug specially designed for 
every type of gasoline engine. 

Order a set from your dealer 
now. 



Be sure the name Champion is on the Insulator and the World Trade Mark on the Box 

Champion Spark Plug Company, Toledo, Ohio 

Champion Spark Plug Company, of Canada, Ltmittd, Windsor, Ontario 
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Published in 
the interest of Elec- 
trical Development by 
on Institution that will 
be helped by what- 
ever helps the 
Industry. 



There was once 

a substance called coal 



It doesn't take a Jules Verne to imagine the 
time when our present-day fuel will be gone. 

But there is nothing frightful in the pros- 
pect. Already the world's engineering brains 
have wist ahead and discovered a new fuel in 
rain drops and dew fall — water power. 

Nor is this source of power a hazy dream of 
the future. It's here. 

In California, for example, 700,000 hydro- 
electric horsepower are right now turning 
wheels, lighting cities and harvesting crops. 

In the United States as a whole there are 
9,000,000 hydroelectric horsepower actually 
at work — and this is but fifteen per cent of 
our available supply. 

It is to the other eighty-five per cent we 
must look against the day when coal and oil 
are museum curiosities. 

Just how soon hydroelectric development 
will come to any community must depend on 
local conditions — such as how long the coal 
supply there can advantageously compete with 
water power. 

But in the many places where coal is scarcely 
to be had, sane common-sense thinking about 
the relative economy of water power will hasten 
its coming — to the common good. 

We should all understand that water power 
is not the interest of any particular business — 
that it is not a political issue, but a great eco- 
nomic one which affects us all. 

So its support must come from the people, 
whose money will be needed to finance it. And 
rightly so. 

Conservation of our national resources is one 
of the first benefits of water power develop- 
ment. The preservation of forests, the avoid- 
ance of floods, the irrigation of arid lands are 
part and parcel of this program. 

Truly, unharnessed water is a national pos- 
session which goes to waste as long as we do 
not use it — and in this day of inadequate pro- 
duction and the high cost of living, any waste 
is an economic crime. 



'estertt Electric 
Company 

1 1 The Western Electric branch in your 
city is one of more than forty similar 
organizations distributing electrical products of all 
kinds, through retailers to the general public and 
direct to industrial users. Western Electric Service 
is within your reach wherever you may be situated. 
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To Make a Star-Shaped 
Flower Bed 

THE outline of a flower bed has, of 
course, as much to do with the 
appearance of the flowers as the se- 
lection and coloring of the flowers 
themselves. 

The illustration shows how a star- 
shaped bed can be built and outlined 
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CEMENT 

Flowers growing in the frame of a 
flower bed gain much in beauty. Here 
is detailed information for making a 
star-shaped setting that is attractive 

with thirty bricks and but very little 
labor. Five points with six bricks to 
an arm give a bed of medium and 
attractive size for the lawn. The 
bricks are separated a trifle and held 
with a mixture of cement and sand. 
When firmly set, the bricks should be 
given one or two heavy coats of white 
paint. The bed forms a frame for 
the outdoor flowers which is pretty 
when viewed from any angle of ap- 
proach.— Frank W. Bentley. 

An Improvement on the 
Ford Running-Board 

THE appearance of a low-priced car 
may be greatly improved by put- 
ting a brass binding on the outer edge 
of the running-board. It is a simple 
thing to do. 

Take ordinary angle-brass with the 
flanges about five eighths of an inch 
wide, and screw 
it to the edge of 
the board, one 
flange flat on the 
board and the 
other vertical cn 
the edge. Fasten 
it with flat-head 
brass screws and 
make the countersinks carefully so 
the screws will be flush and srrcoth. 
Bevel the ends to conform with the 
angle of the fenders. 

A running-board covering that looks 
well and will last for at least one season 
can be made of strips of old heavy lino- 
leum turned with the wrong side up 
and painted with two or three coats of 
any desired color. 

If the work is carefully done the 
added bit of trimming will give the car 
a greatly improved appearance, which 
will more than repay fo- the labor 
expended. Howard Greene. 




Brass binding im- 
proves the running- 
board's appearance 
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Hot towels and finger 
rubbing not needed 
with Palmolive Shav- 
ing ( ream. See this 
for yourself. Use a 
trial tube free. 




Stop Shaving 



the old way 



There is no need to use hot 
towels to soften the heard. Nor 
to ruh the heard. Nor to submit 
your face to a lather that 
dries quickly and irri- 
tates the skin. 

Once such things were 
considered a necessary 
evil in shaving. But they 
are without reason to- 
day. For science has 
found a better way of 
preparing the beard for 
the razor. An easier way. 
And a quicker way. 

It lies in the use of 
Palmolive Shaving Cream. And 
to show what a big difference it 
makes in shaving, we are sending 
a trial tube free to every man who 
requests it. 




Palmolive lathermain- 
tains its creamy full- 
ness for 10 minutes 
and thus lubricates the 
shave. 




Within one minute the beard absorbs 1 5 per 
cent of water and the horniest beard 
becomes wax-like. 



Secret of softening the beard 

Every hair of the beard is coated 
with a natural oil. And that oil 
has been an obstacle in 
shaving. 

The ordinary shaving 
soap or cream fails to 
cope effectively with this 
oil. Thus the beard can- 
not absorb water enough 
or quickly enough to 
make the hair cut easily. 
That is why men have 
had to use hot towels 
and rub the beard with 
the fingers — to force 
moisture into the beard. 

Palmolive lather instantl yemul- 
sifies the oil on the beard. Then 
the beard — a horny substance — 
quickly absorbs the water. It ab- 
sorbs 15 per cent of water within 
one minute after lathering, as 
proved by laboratory tests. And 
that makes a wiry beard wax-like. 

This achievement alone cost 
us 18 months of effort. And we 
tried out 130 formulas. 

THE PALMOLIVE COMPANY 
Milwaukee U. S. A. 

Copyright Thn Palmnllve Co. 1920 



Stays foamy 10 minutes 

Palmolive makes a richer, 
creamier lather than you have 
ever known. And it stays moist 
and foamy on the face 10 minutes. 
You don't have to relather. 

A mere bit is ample for a shave. 
For Palmolive multiplies itself in 
lather 250 times. There's enough 
for 152 shaves in the regular size. 
A cream that is so active, you 
know, is something new. 

Palmolive is also a lotion. It 
contains palm and olive oils. 
Thus it soothes and refreshes the 
skin, and gives a delightful "after 
feel." 



Try it 
FREE 

Note that we are 
Bending a trial 
tube of Palmolive 
Shaving Cream to 
all men who re- 
quest it. There Is 
no charge of any 
kind. Take ad- 
vantage of this 
free offer. Learn 
what it means to 
use a lather that 
instantly emulsi- 
fies the oO-coat 
on the beard. An I 
a lather that con- 
tains both Palm 
and Olive oils. 

Mall coupon for 
free trial tube. 
Let your own ex- 
perience reveal the 
wonders of Palm- 
oltve Shaving 
Cream. 
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Send For Free Trial Tube 



THE PALMOLIVE COMPANY, 
Dept. 116, Milwaukee, U. S. A. 

Please send me a free trial tube 
of Palmolive Shaving Cream. 

Name 

Address 

•L ... ...J 
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This is Duracord. 
Thict, Iteavy strands, 
woven lite a piece of 
fire host* not braided. 
Picture shotcs outside 
covering onhj tcith im- 
pregnating compound 
removed. 




Here is theordinarv 
braided cable cover- 
ing. Sote the open and 
porous construction, 
easily cut, stretched or 
unrateleti. Compare 
it with the illustration 
of Duracord abov*. 




is insulated better than underwriters require- 
ments. In addition, it has a heavy protective 
covering woven like a piece of fire hose. It 
outwears ordinary cord many times. 

This cover withstands the battering, hard 
knocks, and abuse of everyday use. It 
means fewer replacements — tools and men 
are kept on the job. 

Duracord can be furnished in all sizes of 
portable electric cord and also in the larger 
sizes of single and duplex cable. Ask your 
electrical jobber about Duracord or let us 
send you samples of Duracord and ordinary 
cord for you to test and compare yourself. 

TUBULAR WOVEN FABRIC CO. 
Pawtucket, R. I. 

Makers of Duraduct 
Flexible Non- Metallic Conduit 
and tubular woven fabrics of all kinds 
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When the Thermometer 
Liquid Separates 

IT sometimes happens that the liquid 
in thermometers, particularly in 
those not using mercury, splits up into 
two or more parts inside the glass. 

This can generally be remedied by 
placing the lower end of the thermom- 
eter and bulb in hot water, at the same 
time giving the instrument a slight 
jar. This will cause the lower end of 
the liquid strip to expand and connect 
with the broken away portions. The 
hot water used should not be at a 
higher temperature than the maximum 
reading of the thermometer. 

Winding the Wall Clock 
from the Floor 

A SHORT time ago in a hardware 
store, I saw the floor iranager 
winding a clock high up on the wall 
with a flexible winding rod like the 
one pictured. He had utilized two 
emergency brake rods from a Ford. 
One rod was cut off about a foot from 
a clevis and the sawed end was split 
up a short distance and driven over 
the flat clock-key handle and rheted 
there. 

The universal joint which made the 
rod flexible was constructed es fol- 
lows. A piece of round rod (metal 
tubing can be used instead), was 
fitted loosely between the jaws of the 
clevis of each rod. Two holes were 
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SOD 3PUT AND RIVETED OVER KEY 



Why climb a ladder to wind that wall 
clock? Do it with an extension winder 



drilled opposite each other near one 
end of the rod. Then two similar 
holes were drilled at right angles to 
them in the other end. These were 
tapped for machine screws. Thus the 
clevises to the two rods were pivoted 
to each end of this round rod. The 
clevis should turn easily about the 
screw with a little play if possible. 
The second rod can be made as leng 
as necessary to reach down to the 
operator, depending of course upon the 
height of the clock from the floor. 
Drive a piece of rod, for it handle, 
through the bottom clevis on the leng 
rod. 

By standing at a slight angle from 
the clock after the key is inserted in 
the winding hole in the clock the rod 
will turn easier than if operated at 
right angles. — L. B. Robbins. 
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The Winchester Model 95 

High Power Repeating Rifle 



WHY YOU CAN 
TRUST YOUR WINCHESTER 



N 



0 matter how critical a test you 
may put your Winchester Rifle 
to, it has been put through harder 
ones for you before leaving the factory. 

The barrel must pass the Provisional 
Proof Test as soon as it is bored. In this 
it is fired with a powder charge two or 
three times the normal strength and a 
bullet one-third heavier than usual. 

This is to determine if the steel can 
stand such abuse without sign of flaw or 
strain. 

Loading, firing, and ejecting are tested 
just as completely. It must handle and 
fire standard cartridges in all positions, 
smoothly and rapidly, or it cannot pass. 

Then it is given the Definitive Proof 
Test, which is officially accepted by the 
British Government in lieu of any further 
test. This requires your Winchester to 
withstand a charge 25 to 40 per cent, more 
powerful than that for which it is 
intended. 

Following these many shooting tests, 
your rifle is taken to the range for target- 
ing. Here its sights are set correctly, and 
it is then required to meet the Winchester 
test for accuracy — and do it fully and 
regularly. The firing is at distances up 
to 200 yards. 



Having withstood all these severe tests, 
your Winchester Rifle then receives the 
Winchester proof /p\ mark on barrel and 
receiver — than \J/ which there is no 
higher mark in gunsmithing. 

How vital to you to have this Winches- 
ter proof mark on your rifle when a hunt- 
ing climax comes. To have for those few 
swift seconds a rifle which you know you 
can trust. 

For grizzly and Alaskan brown bears, 
moose, and other large game of great 
vitality, as well as for long-range shooting 
at caribou, mountain sheep and goats, 
above timber, we recommend the Win- 
chester Model 95, shown above. It is the 
most powerful American sporting rifle. 
Made in .30 Army, .303 British, .30 Gov- 
ernment, .35 Winchester, and AO* Win- 
chester calibers. 

Other Winchesters are made in abun- 
dance — there is a tested Winchester which 
you can trust for any game. For deer, we 
suggest the popular Model 94, of .30, .32 
W. S., .32-40, or .38-55 caliber. 

Go to your local hardware or sporting- 
goods store for detailed specifications of 
the Winchester Rifle and Ammunition 
you are interested in. If you wish further 
information, write to us, and mention the 
kinds of game you intend to hunt. 



WINCHESTER REPEATING ARMS CO. - - NEW HAVEN, CONN.. U. S. A. 
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Here's the Soap 
that Gets the 
Dirt 

Just in from the work- 
bench- dirty with the grime 
of the shop; the hardest 
thing in all the world to 
wash off cleanly. 
That's the time you 11 ap- 
preciate Goblin; it dissolves 
every particle of dirt and 
lathers freely in the hard- 
est or coldest water; does 
not injure the most sensitive 
skin, and leaves it clean 
and smooth. 

Goblin works wonders for 
the hardest worker. At 
your grocers; if he hasn t 
it send coupon for free trial 
size cake. 

Goblin Soap 



Regular Trial Size Cake Free ! 

CUDAHY, Dept. K. 

1 11 W. Monroe St., Chicago 

64 Macauley Avr , Toronto, Canada 

Pleas? send me trial size cake of Goblin Soap. 



Y*ar Win.. 

HlMl Tm 

flr*««r't Nana , 

6ra«#r*« Adrtrtu 
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A Quick Way to Babbitt 

By R. C. Leibe 



THERE are many ways and means 
of re-lining cast-iron boxes with 
babbitt metal and the common ways 
are well known to mechanics; but 
herewith will be shown a new way 
which has merit in both speed and 
perfect fitting. 

The common way may be described 
as babbitting one-half of the bearing 
at a time; then by means of paste- 
board liners between the halves, 
making the other half complete. This 




FIG 3 F1G 4 

Here is a way to attain speed in bab- 
bitting with the assurance of a perfect 
fit when the bearing is tightened up 



method has many drawbacks, such as 
misfits, and a tendency to twist about. 

The "solid" or double poured bear- 
ing is not well known to the trade but 
has many advantages that include 
good fitting qualities, solidness of 
bearing, and the absence of space in 
which the nuts shake loose. It takes 
half the time required to babbitt the 
bearings in halves. 

Fig. 1 is an illustration representing 
the bottom half or base of the bearing 
with a section of shafting in place, and 
the "bug" of the process which makes 
double babbitting possible. This is 
shown in the notched paste-board 
liners seen snug up against the shaft- 
ing. When preparing for this work, 
take two short leather strips just long 
enough for the shaft to rest snugly 
upon and place them in the bearing- 
shell — one near each end being sure 
that their thickness is the same as 
that of the babbitt metal wanted. 
Next, place the shaft in bearing on 
these leather strips and adjust with 
little leather wedges. Next prepare 
the pasteboard liners as shown in 
Fig. 2, and place them on top of the 
bearing-half edges with notches against 
the shaft; place the top cap or other 
half of bearing in place and bolt the 
bearing together very tightly. Then 
you are ready to pour the babbitt- 
metal in the top oil-hole after the ends 
have been stopped up by means of 
pasteboard rings to insure smooth 
ends to the bearing. The arrow in 
Fig. 1 shows these end stops which are 



secured by taking a piece of paste- 
board and hammering it against the 
end of the shaft until it is cut through, 
giving a tight fit to the shaft. Clay 
mud or soap may be used to hold this 
in place. 

When the bearing is full of babbitt- 
metal, break the halves apart for 
finishing by inserting the point of a 
cold-chisel in the slit between the 
halves, and with a hammer, striking a 
few light blows. They will break 
apart easily as nothing holds them 
but the little metal which has run 
through the notches in the process of 
reaching the bottom half of the bear- 
ing. When they are thus apart, file 
off ragged ends of the notches even 
with edges of the bearing, and after 
removing the notched liners, insert 
new liners just twice as thick, bolt up 
tightly again and place on the shaft. 
Or, if it should be a stationary shaft- 
ing of long length, bolt it up less tightly 
and there will be just enough play to 
avoid a tight bearing which would 
result in overheating. All important 
bearings of high-speed machines which 
burn out often or are subject to hard 
wear, should have extra short-length 
shafts made at a machine shop a trifle 
larger in diameter, than the one on 
machine, for babbitting purposes alone 
as it will give room in the bearing for 
oil-film without the fatal scraping or 
wrapping shaft with paper for this 
effect. It is best not to pour hot 
babbitt on high-speed or important 
journals. 

Fig. 3 shows an end-view of the 
bearing bolted up ready to babbitt in 
the way described. The arrows point 
to the notched liners in place. The 
inner circle is the shafting; the space 
between the shaft and the cast-iron 
boxing is for the babbitt. Fig. 4 
shows the wrapping shaft with a cord 
to keep the oil in the center of the 
bearing. 

How to Anneal Aluminum 
without Breaking It 

ALUMINUM sheet, like brass and 
copper, comes in various degrees 
of hardness, or temper, and the hard 
sheet is likely to crack if the job calls 
for much bending. In such a case 
anneal the metal by heating it in a 
clean fire until 
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it has reached 
a very dull red 
— so that the 
red shows only 
when the metal 
is held in the 
shadow. The 
best way to 
heat a small 
piece of metal is to place it on a piece 
of sheet iron held over the fire. This 
will make it easier to heat uniformly, 
which is an important consideration. 



Even heat is obtained 
by placing the metal 
on a piece of sheet 
iron held over the fire 
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UNDARK is used on numerous articles, 
to which the following are 
the most important 

Watches Gasoline Gauges 

(. !uds Speedometers 
Flashlights Steam and Pressure Gaugei 

Pull-Chain Pendants Revolver Sights 
Pllfth-ButtOlL Switches Telephone Mouthpiece 
Flip Switches Fire Extinguishers 

Door Bells Mine Signs 

House Numbers Women's Felt Slippers 

Hospital Call Bells Fish Bait 

Theatre Seat Numbers 
Convention Buttons 
Poison Indicators 
Names of the makers of these 
furnished upon request 



Ship's Compasses 
Locks 
Safe Combinations 




"/ want that on mine 1 

The increased usefulness that I NDAKK skives to watches it 
also gives to engine-room gauges. W ith an I mpark dial they 
can be read in the darkest shadow without the aid of a light. 

Undark on the handles of electric switches prevents fatal 
mistakes. It makes alarm bell push-buttons always easy to 
find. 

UNDARK doesn't get dark in the dark 

It contains real radium and will glow for years. 

You want it on safety and machinery control devices in 
your business. You also want Undark on your watch, on 
clocks in your home, on your motor gasoline gauge, and also 
on your pull-chain light pendants, electric buttons and 
door locks. 

We are miners and refiners of radium-bearing ore, the 
pioneer manufacturers of radium luminous material in this 
country and the largest in the world. 

Our service of instruction and inspection encourages the appli- 
cation of UNDARK by manufacturers in their plants 

Radium Luminous Material Corporation 
58 Pine Street, New York City 
Factories: Orange, N. J. Mines: Colorado and Utah 

Trade Murk Name Vnuakk Keg. .Applied For 
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IT takes but a moment — 
to mark the career of your 
choice, sign your name, clip 
out and mail. 

Yet that simple act has 
started more than two mil- 
lion men and women toward 
success. 

In city, town and country 
all over the world men are 
living contented lives in 
happy, prosperous homes 
— because they clipped this 
coupon. 

In every line of business 
and industry, in shops, 
stores, offices, factories, in 
mines and on railroads, 
men are holding important 
positions and receiving 
splendid salaries — because 
they clipped this coupon. 

You too can have the position 
you want in the work you like 
best, a salary that will give you 
and your family the home, the 
comforts, the little luxuries you 
would like them to have. No 
matter what your age, your oc- 
cupation, your education, or 
your means — you can do it! 

All we want is the chance to 
prove it. That's fair, isn't it? 
Then mark and mail this cou- 
pon. There's no obligation and 
not a penny of cost. It's a 
little thing that takes but a 
moment, but it's the most 
important thing you can do 
today. Do it now! 




TKAH OUT KtR( ■ 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

* BOX 7684, SCRANTON. PA. 
Explain, without obligating me, how I can qualify for the 
position, or tn the subject, oefort which I mark x. 



.ECritlClL ENtilNKEU 
iKIaatrl* I ((Ming ana' ltj«. 
[Electric W iring 

Telegraph Engineer 

Telephone Work 
j MECHANICAL KKUINKKK 
| Maebanleal Draftsaua 
|M*«hlne Shop Practice 
I Tool maker 

Get Engine Operating 

CIVIL ENGINEER 
] sut-rnTirip and Map pin r 
) VINE KOUKSfANorKNti*!! 
ISTATIOSAKY ElfBINEKU -. 
) Marine Engineer 
IShlp Draftsman 
) ARCHITECT 
) Contract tn- mid Knllder 

Archlteetnral ItrtltiMB 

Concrete Builder 
[Structural Engineer 
I PLUMHINO AMI IIKiTine 
I Sheet Metel Worker 
I Textile OvanaerorBeet. 
ICHKHIST 
j Mathematics 



SALESMANSHIP 
ADVERTISING 
Window Trimmer 
Show Card Writer 
.Sign Painter 
Railroad Trainman 
ILLUSTRATING 
Cartooning 

■Ujal BEM sun t fi em or 
Prirate Secretary 
BOOKKEEPER 
Stenographer and 1 rx>\n I 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Lew 
GOOD ENGLISH 
Teacher 

ram mo it School SnMecti 
CIVIL SERVICE 
Railway Mail Clerk 
AUTOHOHII.K OfEKATlKU 
Ante Rat 

Navigation " iHSpi 
AMIllCtJI.TURE I 
J Poaltrj Halting I 



■ QSpanUh 
I InPriMh 
I lOltalUn 
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How to Make a Pair of Automatic Forceps 

By Frank W. Harth 



The illustration of 
the forceps shows 
construction, and 
also the instrument 
picking up an olive 



Present 
Occupation- 
Street 
and No.- - 



Clty_ 



Canadians may tend this coupon to I * a o -; ■ 
international CorreilJOnaencv School*, Montreal, Canadu 



ILLUSTRATED by the accompany- 
ing diagram is a device which will 
be found handy for picking up and 
holding small articles, such as screws, 
bolts, nuts, etc. It may be constructed 
from scrap material. 

The handle of the instrument can 
be made from a 
discarded metal 
pocket pencil 
from which the 
cap and interior 
have been re- 
moved. A dis- 
carded stilo 
fountain pen can 
also be used. It 
is essential, how- 
ever, that the 
business end be 
tapered as indicated. 

The plunger rod is made in accord- 
ance with the diameter of the handle 
and should be at least 3 32 in. in dia- 
meter. The length of the plunger 
rod should be approximately as shown. 
The plunger button can be either 
metal or composition. It should be 
securely fastened to the plunger rod, 
by a screw if composition, and by 
riveting if metal. 

The forceps prongs must receive 
careful attention as the proper work- 
ing of the instrument depends on 
them. Spring steel wire about No. 20 
gage will prove the most satisfactory. 
The wire must be stiff and well tem- 
pered. The wires are soldered into a 
previously drilled hole in the end of 
the plunger rod, the soldering being 
done when assembling the instrument. 
The wires should be spread so that 
they have the appearance shown. 
The prongs can be of various shapes 
depending on the commodity to be 
picked up. The shape illustrated is a 
good one for general purposes and can 
be obtained by careful flattening with 
a hammer. 

The spring is made adaptable to the 
bore of the handle shell and should be 
strong in its action. Its location is 
shown between washers A and B. 
Washer A must fit the bore of the 
handle shell snugly and is rammed 
tightly into the tapered end. The 
hole in the washer should be large 
enough to permit the plunger to slide 
through easily. Washer B is the 
same as washer A in a general way, 
with the exception that its outside 
diameter is a little less than the inside 
diameter of the handle shell so that it 
will slide up and down without bind- 
ing. The hole through the washer 
must be the proper size so that when 
the washer is slipped over the plunger 
rod it will fit tightly. A small amount 
of solder will hold it securely. 

The different parts are now ready 
for assembling. This is simpler than 
would at first seem apparent. The 
spring is dropped into place at the 
cap end and the plunger rod inserted. 




To solder the prongs in place the 
plunger rod is pushed through the 
tapered part until the drilled end of 
the rod comes outside. A wooden 
plug may be jammed into the cap end 
to hold rod in place while the prongs 
are being soldered. The work must 
be clean and 
smooth so that 
the rod can slide 
back again with- 
out binding. The 
cap may then be 
put in place. If it 
is of the thread- 
ed variety the 
problem is very 
simple, but if it is 
not, a cap must 
be made from 
tubing and a washer and soldered 
into place. The hole through the cap 
must be large enough to enable the 
plunger to slide easily. The plunger 
button is then fastened in position 
and the instrument is ready for use. 

The instrument is simple to use. 
The button is pressed down and the 
spread prongs placed over the object 
to be picked up. As the button is ' 
released the plunger is forced up by 
the spring and the prong wires, being 
drawn up in the shell of the handle, 
come together and firmly take hold. 
To release the object the button is 
simply pushed down. 

Three or more prongs can be used, 
depending on the thing usually han- 
dled. For precious stones a three 
prong instrument is desirable. 

The instrument can also be used for 
removing the illusive olives from the 
long and narrow bottles in which they 
are confined. 

The Curling-Iron as a 
Kitchen Utensil 

THE other day my grocer failed to 
send the wire key which always 
accompanies a can of sardines. My 
guests had already arrived so a sub- 
stitute had to be found immediately. 

There happened to be an old curling- 
iron in my bureau drawer so I used 




When the key of the sardine can 
was lost luncheon was net de- 
layed. The can was opened w/.h the 
aid of an old hair curling iron 
which quickly removed the tip cover 

that instead of telephoning for a key. 
It not only served the purpose, but 
did the work better than a key does 
it. — Minnie Alice Osberg. 
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Man alive- 
Listen ! 



You can smoke Camels 
till the cows come home 
without tiring your taste ! 

CAMELS bring to you every joy you 
ever looked for in a cigarette ! They 
are so new to your taste, so delightful 
in their mellow mildness and flavor, and 
so refreshing, you will marvel that so 
much enjoyment could be put into a 
■ cigarette! 

To the most fastidious smoker, 
Camels are a revelation! 

Camels quality is as unusual as 
Camels expert blend of choice Turkish 
and choice Domestic tobaccos which you 
will prefer to either kind of tobacco 
smoked straight! No matter how liber- 
ally you smoke, Camels never will tire 
your taste! 

You will marvel at Camels smooth 
"body". And, your delight will also be 
keen when you realize Camels leave no 
unpleasant cigaretty aftertaste nor un- 
pleasant cigaretty odor! For your 
own personal proof, compare 
Camels with any cigarette 
in the world at any price. 



Camels are sold everywhere in scientifically sealed packages of 
20 cigarettes for 20 cents; or ten packages (200 cigarettes) in a 
£lassine-paper-covered carton. We strongly recommend this 
carton for the home or office supply or when you travel. 



R. J. REYNOLDS TOBACCO CO. 



Winston-Salem, N. C 
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The Work Behind The Service 



Owing to international conditions, 
the Bell Telephone System was for 
two years unable to secure raw 
materials and equipment. While 
supplies were thus shut oil demands 
for service increased beyond all 
precedent. 

When the opportunity came to 
go forward the system faced the 
greatest construction problem of its 
history. It has gone forward with a 
speed and certainty that is bringing 
nation-wide results. 

New exchange buildings, perma- 
nent brick, stone and steel structures, 
have been erected in many cities; 
scores of central office buildings have 
been enlarged; additional switch- 
boards are being installed in all parts 



of the country; new conduits built; 
hundreds of thousands of miles of 
wire added to the Bell service; more 
than a million new telephone stations 
installed; and expansion giving a 
wider range of operation has been 
ceaselessly advanced. 

As the wheat crop gives no bread 
until after the harvest and milling 
so you will not have the full fruition 
of our efforts until construction is 
complete. 

But, a big part of the work is 
accomplished; the long hard road 
travelled makes the rest of the un- 
dertaking comparatively easy. It is 
now but a matter of a «easonable 
time before pre-war excellence of 
service will again be a reality. 




American Telephone and Telegraph Company 
And Associated Companies 

One Policy P-ie SyMtmm Universal Service 



You Can KNOW 

all about AUTOS, 

TRACTORS, AEROPLANES, 
STARTING and LIGHTING 
SYSTEMS, STORAGE BAT- 
TERIES, VULCANIZING, etc. 



Valuable Book FREE 

"How to Succeed in the Automobile, 
Tractor and Aeroplane Business," nU'ea 
mucb new and rerj useful information; 
also tells all about the many splendid 
advantages and practical training run can 
get at tbis college in a few weeks. Tear 
this out and write for a copy, FKUtfi, today. 



WANTED 
Representatives in Every Factory 

Ftcolar Science Monthly keeps abreast of th* Umn in new inventions 
.nd discoveries. Many of th* beat ideaa cm* from trn» skilled work- 
man ia tha factory. We want representative* >n »*«ry factory to keep 
on the alert for new ideas and to collect new and renewal subscriptions. 
Your apara timt la easily worth $10 to $25 a week. 

225 W 39th St.. New York 



Popular Scleici Monthly. 



Be 
a 



Mining Engineer 

/A great profession not overt rowded . The ^ 
Michigan College of Mines .est 1881 located in the 1 
heart of one of the greatest eopp-t rmning districts 
of the world offer* a unique -c-.b'n.iti.m of the- 
oretical instruction with pra*U<al experience in a 
four year course which can be completed in three 
calendar years. Its breadth afirdi foundation for 
expert specialization in that field cf engineering 
which mo*t appeals to the studeni Great mines, 
mills, smelters, electrolytic and power plants are 
practically a part of the colh-ge equipment and 
constitute a factor of enormous value in the course 

of instruction. Managers of large 0| erations au- 
la rly lecture to classes Region afiords unusual 
opportunities for geological study. Nine buildings. 
Advanced Methods. Vieorou* Ath'etics. Bowling, 
Billiards. Tnbogjranintt. "M.C M Men Make Good. * 
For descriptive l»oolc address 263 College Ave.. 
Houghton, Mich, 

Michigan "JT Mines 




This complicated piece 
of work, including the 
turning, boring, oounrer 
boring, facing and 
threading, was com- 
pleted in just 33 f-ecti-ids 



Obtaining Speed in a 
Machine Shop 

RATHER a complicated piece ot 
. work for a thirty-three-seconds' 
job is shown in the accompanying 
illustration. It was done in this time, 
however, and two of the pieces w»>re 
made in double this time. Many 
others were 
made continu- 
ously on sched- 
ule time. It 
is wonderful, 
when you stop 
to think of it, 
and yet it is 
not an unusual 
thing in some 
shops. The 
work is all done 
by a single ma- 
chine, and done 

automatically, including the turning, 
the boring, the counterboring, reaming, 
facing, necking and threading. 

The operations are completed prac- 
tically at the same time. There is no 
pause, no let up, while the machine 
turns out the work, moving with the 
regularity of a swinging pendulum. 
Other styles of work, equally com- 
plicated, can be turned out with equal 
ease and at very great speed. Some 
of the big machine companies of the 
country make special studies of any 
particular work of this nature which 
you may wish done automatically. 
After the study has been made and 
reported on, a special machine is de- 
signed to take care of the several 
operations involved. — H. C. RlDCEl Y. 

Control the Lighting 
Switch through the Window 



T 



HE underwriters' rules now re- 
quire a lighting switch, and 
further that it be on the outside of the 
building. Opening and shutting the 
window every time I used my set was 
some trouble, so I devised the follow- 
ing switch and found it very satisfac- 
tory. The diagram shows that it is 



CUP 




With this device you can either turn the 
switch on or off from outside the window 



nothing more than two posts, each hav- 
ing a clip, mounted upon a base, also a 
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blade and its clip mounted on the 
center of same. A rod was attached 
to the end of the blade as follows: 
After a slit was cut between the hole 
and the end, a screw-eye was inserted 
and the slit nailed together; then the 
screw-eye was screwed into the rod. 
It wasthen nailed to the window-sill and 
the rod running through a window- 
pane. 

To make the hole in the window- 
pane, first place a little mound of clay 
on the glass and make a hole in it, then 
pour molten lead into it, thus melting a 
hole through the glass. Following the 
same principle, I made another hole 
for a porcelain tube inserted for the 
purpose of carrying the wire from the 
switch to the set. — R. J. Hagerty. 

Use Tracing Cloth to Focus 
Your Camera 

EVERY photographer knows that 
the only sure way of focusing a 
picture is by using a ground glass. 
All other methods are more or less 
guess work, particularly when the 

details of an 
object are to 
be clearly 
shown. This 
can be done 
with the usual 
type of plate 
camera but 
not with the 
small swing 
back type of 
hand camera 
such as shown 
in the illustra- 
tion. It was to enable the owner of 
such a small camera to focus it accur- 
ately that the screen shown in the 
diagram was designed. 

In this case draftsman's tracing- 
cloth which is semi-transparent was 
used but oil paper or a similar trans- 
parent material can be just as satis- 
factorily employed. 

Make a mat of cardboard, the out- 
side dimensions of which will fit snugly 
into the cam- 
era back. The 
insideopening 
of the mat is 
made the 
same size as 
the finished 
negative. 
Paste the cloth 
or paper over 
the mat as in- 
dicated and 
set it in the 
camera. A 

clip of paper will hold the mat firmly 
in place. — Frank W. Harth. 

Light the Inside of Your 
Touring Car 

1IMOUSINES have inside illumi- 
_> nation. Why not have a light 
inside a touring car? There are many 
occasions when a light would be a 
great convenience for those getting in 



Instead of a ground 
glass you can use a 
piece of tracing-cloth to 
focus your camera, if it 
does not use roll film 



TRACING CLOTH j 
OR 01 LEO PAPER. 



■r E 

^— CARDBOARD MAT 

The tracing-cloth is 
simply pasted over the 
mat and fitted snug- 
ly into the camera 
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JVofe the rhree conven- 
ienf roils of United 
State* Abrasives on 
the lithe. No waste 
Aere. 



Fast-Cutting 
Mineral Abrasives 

On cloth and paper 

Flint Paper 
Garnet Paper Garnet Cloth 
Emery Paper Emery Cloth 
Crocus Cloth 
Carbalox Cloth 
Hcrculundum Cloth 

ShrtU. DiitcH.Cir. t.H It, It* and ICoIIk 
of various width* and length* of 
the itltavr V. S. '■■(■»> 



Sand Paper is a Tool 



Buy it as you would a tool 
— instead of just asking for 
"some sand paper". Buy the 
U. S. map brand that stays 
sharp — for every little particle 
of flint or garnet is a sharp- 
edged tool, glued everlastingly 
to strong cloth or tough-fibred 
paper especially made for the 
purpose. 

United States Sand Paper 
is known everywhere by the 
map trademark. U.S. flint and 
garnet (the semi-precious 
gem) are first choice in the 
wood working industry where 
it is used in sheets, endless 
belts, discs and wasteless rolls 
of convenient widths. 

For finishing metal surfaces 
in foundries and machine 
shops, discs and belts of Her- 
culundum and Carbalox from 



the electric furnace, are time 
and labor savers — Herculun- 
dum for cast iron and similar 
materials; Carbalox for steel, 
brass, copper, aluminum, etc. 
We would welcome an oppor- 
tunity to discuss this with you. 

From the crushing of the 
materials to the last coat of 
glue, U. S. Sand Paper is sur- 
rounded with almost unbeliev- 
able precautions to insure 
uniformity of quality. 

You cannot sharpen sand 
paper: therefore buy the best, 
the U. S. brand — because it 
stays with you until the job 
is done. If your dealer does 
not have U. S. Abrasives in 
stock, write direct to us. Our 
Service Department will 
recommend the one best grade 
for your particular work. 



United States Sand Paper Company, Wiiliamsport, Pa. 



New York 



Stocks at following Branch Offices: 
Philadelphia Chicago Boston Detroit San Francisco 



Herculundum and Carbalox discs cement' 
ed to hortzontalor vertical wheels a re great 
time savers in finishing" castings and fori' 
ings to a close fit. The discs last long", 
both cloth and grit being just right for the 
work at hand. The table grinder below 
is a money-maker. Get the complete story 
on this. 




High speed endless cloth belts of sand 
paper are necessary in every modern 
woodworking plant. U. S. sand belts last 
long. If you have any sanding problems 
bring them to U. S. We know how to uso 
sand paper as well as how to make it. 



■ 




Swimming 'n Everything 



The old swimming hole — wkh its shady banks, 
its cool, clear water, and its smooth, sandy bot- 
tom—calls you! 

Wherever and whenever you choose to go, your 
bicycle will take you — quickly and easily. Use- 
ful for pleasure — useful fur business — always 



rj't bath :> ■ Trade Mark 
with our reputation. 

ready! What would a fellow do without a good 
bicycle? 

It you're at all particular, you will want a Dayton Bi- 
cycle-* leader for ic years— noted for its beauty, 
comfort, speed and long-life. Write today for your 
dealer'* name, and catalog No. 44, showing S fine new 
1910 Davion models, tor men, women, boysand girls. 



Cycle Dept., THE DAVIS SEWING MACHINE CO., Dayton, Ohio 

"Hide a QicucCe: 




Worn the World Over 

For more than forty years Boston Garter 
has heen a friend to men the world over. 
It not only keeps the old but makes 
many new ones each year. Most men ask 
for Boston Garter as a matter of course 
— the two words firo so well together. 

GEORGE FROST CO.. Makers, BOSTON | 
, ^ ^ ^ ^ „..J 




Big Profits in 
Vulcanizing 

Little Capital Needed 



Let ub help you start In 
this profitable business and be 
independent. Many of our 
graduates make S3, 000 a year 
BJfVl I and over. 
\ JssB^fiJ. We manufacture the Ander- 

W y MmSSLmm 9011 steam vulcanizer and the 
m ISSsW Anderson re treader and teach 
# ■ S if ou tnc l r amous Andcison 

JT WW * m Method of vulcanizing. With 
M an Anderson you can net the 
cream of the business regardless 
of competition, because you can 
guarantee the work to outlast the remainder of the tire. We 
can show you that the Anderson machine and method does 
superior work at a cost of less than 10 per cent of that 
required for all other vulcanizcrs. This means satisfied 
customers and bigger profits. 

We have established Anderson vulcanizing schools In 
thirty states for teaching the Anderson Method. The 
course requires 5 to 10 days and costs $35. If you buy an 
Anderson vulcanizer we not only return your $35 but pay 
you $5 per day expense money while you are learning. 

We expect Anderson vulcanizers to do first class work 
and expect our students to make good in a business way. 
Their success is our success. Therefore u-s do not sell an 
Anderson vulcanizer to any one who has not received our 
coursr of instructions. 

It costs you nothing to investigate this wonderful oppor- 
tunity. Write today for full particulars and address of 
Anderson school nearest you. Print your name to avoid 
mistakes. 

ANDERSON STEAM VULCANIZER CO. 
13 Williams Building Indianapolis, Indiana 
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or out, and at times it may be a 
necessity. A small light can be easily 
installed as the accompanying sketch 
illustrates. It especially adapts itself 




How many times have you lost articles 
in that dark tonneau? Make a dome 
light for your car top as here described 

to being fastened to one of the bowa 
of the top. 

Screw a porcelain socket for abattery 
lamp to the under surface of this bow, 
and in the middle. Use about a six- 
volt lamp of as large candle power as 
practical and connect it to the mag- 
neto in the manner shown. 

Then cut out a piece of stiff metal 
and bend it to straddle the light with- 
out quite touching it. Cut as large a 
hole in the middle as is required to let 
the light through. 

To Make a Space-Saving 
Cupboard 




Utilize that waste space beneath the 
chimney by making a closet to fit into it 

IN many kitchens the chimney is 
not built up from the ground but 
is supported by a bracket strongly 
built against the wall. The triangu- 
lar space under the shelf can be util- 
ized as a cupboard for keeping cloths 
and brushes for use about the stove. 
The cupboard is hinged at the bottom 
and tilts out with a turned wooden 
knob which embodies a spring catch 
that locks it in position. Any ama- 
teur carpenter can easily construct it 
from waste pieces of wood. 



TIN 6CNT [Ntt-s 




The metal film-holder 
suggests a way to use 
up loose films which 
would otherwise be 
discarded as of no use 
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A Simply Constructed Plate- 
Holder for Loose Films 

IT often happens that one has a few 
unexposed films in a pack which, 
under ordinary circumstances, would 
be thrown away, since they can not be 
placed in the camera. A special holder 
for such films can be easily made. 
It consists of a piece of tin — the back 
of a film-pack 
h'o 1 d e r will 
serve this pur- 
pose. This is 
cut Yz in. larger 
than the film. 
The two long 
sides are bent 
backwards \i 
in. on each side 
to make it more 
rigid. The two 
short sides are 
each bent for- 
ward in. 
leaving it 
slightly loose so 
that the film can be easily run under 
these folds without scratching. The 
film, re-enforced with this tin back, 
can now be placed in an ordinary 
plate-holder like any other unexposed 
negative.— E. Bade. 

Preventing Matches from 
Getting Wet 

HAVE you ever gone camping, and 
tried to light a fire with matches 
that had become damp? Of course 
you have, and from experience you 
know that it can' t be done. Then 
why not waterproof your matches so 
that rain or water cannot injure their 
firing abilities? Here is the way to do it : 
Melt some paraffin in a pan and 
dip the match head into it. The 
paraffin makes a waterproof coating 
over the head of the match and ren- 
ders it impervious to dampness. 

To Remove the Nut from 
a Broken Bolt 

WHEN the end of a bolt or stud 
breaks off at the nut and you 
have no other nuts of that size handy, 
the broken piece can be removed and 
the nut recov- 



VI 5E JAWS . 



ered for use by 
the method 
shown in the 
illustration. 
Take two 
pieces of scrap 
steel slightly 
smaller than 
the diameter 
of the bolt and 
clamp the 
broken stud 
between them 
in the jaws of 
a vise. The nut 
can then be 

turned off with an ordinary wrench 
or spanner. 




PICCC3 OP STEEL 



Removing broken bolts 
from nuts is easy pro- 
vided you clamp them 
in a vise as shown above 



The standard shot! for tennis, 
boating, and vacation wear. Made 
of light anvas, in high or low models. 




Sturdy sport shoes — with or without heels. 
Made of heavy white or brown duck. Brown 
leather trimmings with ankle patch. 



Shoes for 



One of the smart special types — made of the 
finest while canvas with all the style of 
leather shoes. High or Oxford models. 



every summer need 

Footwear that combines comfort, style and economy 



NO mailer where you go this sum- 
mer you will see Keds. These 
light fabric shoes are made ot' 
finely woven canvas — so cool and flexible 
that they are always comfortable in the 
hottest weather. Their springy rubber 
soles make them a delight to wear. 

Some of the newer models are made 
just like leather shoes, with regular welt 
construction soles and firmly boxed toes. 
They are just the shoes you need with 
your white flannels, or for business wear 
in warm weather. 



With these additions, Keds have become 
a complete line of canvas summer shoes. 
Last year millions of pairs were worn by 
men, women and children. 

Good dealers ever)' where carry Keds. 
Try on the different models. See how 
light they feel, and how perfectly they fit. 

Keds are made only by the United 
States Rubber Company. Look for the 
name Keds on the sole. 



For men and women, $ l . 50- 
For children 1 . 1 5- 



-$7-oo 
- 4.50 




Keds 



United States Rubber Company 
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Be an American 
Ship Captain 

Here's the sport for spring 
and summer — fine steel 
boats just like the real ones, 
that are driven through the 
water by powerful long- 
running motors and fine 
screw propellers. 

There are beautifully 
painted merchant marine 
steamships (the Hog Island 
type), ocean liners, tugs, 
yachts, launches, swift de- 
stroyers, scout patrol boats 
and real submarines that 
dive. These boats are, with- 
out a question, the finest 
toy boats that run by 
real machinery. The boats 
shown in the illustration 
are Ives. 

lVesT°ys 

Make Hapf ^ B <ys 

Think of the fun you can have 
with Ives boats — a whole fleet 
of them. You can have har- 
bors, docks, wharves and freight 
sheds, at the seashore or beside 
some pond or brook. You can 
learn the great game of trans- 
portation, sending your cargoes 
to different ports. 

Get this book 

Write today for our fine book, 
"Shipsand Shipping." It telisall 
about the sea, its rules and 
regulations, the parts of a 
ship, nautical terms, sig- 
nals, etc. Send four cents 
to pay postage and pack- 
ing and write your name 
and address plainly. 



The Ives Mfg. 
Corporat ion 

191 Holland Avenue 
Bridgeport, Conn. 
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A Wooden Pedestal for a Bench Machine 

By H. H. Parker 

A SMALL bench drill-press, or sim- All the corners are rounded as 
ilar machine, could frequently be shown in the plan sectional view, to 



accommodated to better advantage 
somewhere else than on the bench. 
At the same time a regular floor type 
machine would be too expensive. The 
illustration shows the construction of 
a wooden pedestal which is neat in 
appearance, heavy and sub- 
stantial and requires little 
floor space. Standing on 
the floor, it supports a 
power driven lever feed 
"bench" drill-press. The 
top is made of a heavy 
plank, between 2 and 3 in. 
in thickness. Its length 
and width depend upon the 
size and shape of the ma- 
chine base, the weight of 
the machine and its height 
from the floor, but these 
dimensions should be kept 
as small as possible, while 
consistent with stability. 
Four heavy vertical tim- 
bers about 4 by 4 are fast- 
ened to the top piece by 
means -of long drift bolts 
driven into them and rivet- 
ed over clinch rings set in 
flush with the surface. The 
corners of the top plank are 
rounded off and the ends 
sandpapered smooth. Then the ped 




This wooden machine 
pedestal is neat, 
and cheap. It takes 
but little .floor space 



estal is planked up with 



or 1 



in. boards, the grain running horizon- 
tally and two or more widths used, 
as required. Screws, countersunk and 
covered by wood plugs, or nails with 
heads driven in and puttied over, 
are used as fastenings. A thicker 
board around the base, say 1 M in. 
stock, adds greatly to the appearance 
of the finished article. 



correspond with the rounded corners 
of the top piece, and the vertical cor- 
ner timbers are set in far enough to 
allow the side planking to narrow in 
about Y% in. all around from the top 
plank. This, together with the base- 
board, makes a very neat 
finish. One side is cut away 
enough to allow a drawer 
to be fitted; this slides on 
two strips nailed to the cor- 
ner posts and is convenient 
for holding drills, wrenches 
and other small parts. 
Four iron angle brackets are 
screwed or bolted at the 
corners of the wide faces as 
shown; these are drilled for 
lag screws or bolts to bolt 
the machine securely to 
the floor. 

If there is any concrete 
handy, some may be poured 
into the pedestal, — enough 
to be almost even with the 
bottom of the drawer; this 
will add weight and cause 
the machine to operate with 
more steadiness and less 
vibration. While an ad- 
vantage, the use of con- 
crete is not necessary and 
if it is omitted there will be extra 
storage space left underneath the 
drawer. 

A couple of coats of dark paint, 
preferably the same color as the 
machine itself, will finish the work 
after all nail holes and cracks are 
puttied, and one will have practically 
as good a mounting for his bench 
machine as if it were of the regular 
floor pattern. 



To Make an Electric Cigar Lighter 

By Thomas W. Benson 



THE cigar lighter described works 
on the principle of an arc, differ- 
ing from the usual type in 
which a coil of wire is 
heated to the glowing point. 

Referring to the large il- 
lustration the body of the 
lighter will be seen. It con- 
sists of a fibre shell taken 
from a large cartridge fuse. 
Holes are drilled in the 
brass caps, one to pass the 
leads and the other to per- 
mit the insertion of the tip 
of the cigar cr cigarette. A 
piece of carbon shaped as 
shown is mounted near the 
end having the large hole, 
by means of a small bolt, 
one lead being fastened un- 
der the head of this bolt. 
The other carbon contact 



is mounted 
ing tightly 




LIGHTER CONNECTED TO 

lighting circuit 



5 



I I r- 



6-V BATTERY 



REACTANCE COIL 



LIGHTER ON 5T0CA6E BATTERY 



The lighter has few parts 
and is easy to make. It 
is connected up in either 
of two ways shown above 



on a strip of brass by bind- 
with fine copper wire. The 
brass strip is fitted with a 
short length of fibre rod to 
act as a push button, the 
strip then being mounted as 
shown. The other lead is 
connected to this brass strip. 
A narrow strip of friction 
tape may be wrapped 
around the casing over the 
live parts to prevent the 
hand touching them. 

The lighter may then be 
connected in series with a 
bank of lamps and operated 
from the lighting current. 
It may be used on storage 
batteries by connecting a 
gas lighting coil in series 
with it. Simply pressing the 
button operates the lighter. 
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"Don't! without Daylo 

REMEMBER the Broad Street fire which destroyed a city 
block because a man carried an exposed light into the 
cellar? Then there was that disaster, at sea that cost scores of 
lives; and the gas explosion which made hundreds homeless. 
These and many other similar catastrophies should and cotdd 
have been avoided by using a Daylo. 

What do you think is the best use for Daylo? Your thought 
may win you $3000.00— S1000.00— $500.00 or one of the 101 
other cash prizes of the 

Eveready Daylo $10,000.00 Cash Prize Contest 

Dealers everywhere are displaying a remarkable picture in their windows. 
See it. Study it. (iet a free Contest Blank from the Daylo dealer and send 
in your answer. There's no cost or obligation. If two or more contestants 
submit the identical answer selected by the judges for a prize, the full 
amount of the prize will be paid to each. Contest closes August 1, 1920. 
The Art Editors of "Life" will judge the answers. 

AMERICAN EVER READY WORKS 

of National Carbon Company, Inc. 

LONG ISLAND CITY, NEW YORK 

/This sign on Daylo Dealer's windows identifies dealers showing 
the $10,000.00 Contest Picture 



another 

f/ EVEREADY 
contest! 
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Metal Workers 

This Means Money to You 

The New Metal Worker Pattern Book — The most com- 
plete book on metal pattern work published. It con- 
tains 25°- problems, 544 pages, size 10x13 inches. No one 
in the sheet metal trade can afTord to be without this book. 

The major portion is taken up with "Pattern Problems." 
and is divided into four parts. The first part has to do with 
parallel forms or miter cutting, and also has many problems 
for the cornice maker and those who make pipe- work. 

In the second section, on regular tapering forms, there is 
a diversified number of problems dealing with such objects 
as funnels, scale scoops, tapering elbows, roof flanges and 
eo on. 

In the third section the science of triangulation is 
thoroughly expounded, for within the category of irregular 
forms will be found more objects made of sheet metal than 
are grouped in the other two classes — parallel ortapcritg 
forms*combined. In this section on thedeveloping of the pat- 
terns by triangulation no many kinds of articles are treated 
that a complete mastery is assured to those who diligently 
apply themselves to its study. The solution of every 
problem that is likely to come up in practice is given. 

The fourth section gives the trade the benefit of the short 
cut methods developed by experts during the past few 
years. 

This one section with Its new problems on the develop- 
ment of such modern work as automobile bodies, hoods, 
fenders, mud guards, etc.: marquees, grain chutes, dust 
separators, conveyors, duct work, furnace fittings, flanges 
fo- flag poles, boxes, blower connections, rnnse canopies, 
hoppers, spouts, etc., is well worth the price of the book to 
tfco^e who have the former editions. 

Price, postpaid. J7.50. 

POPULAR SCIENCE MONTHLY 

225 West 39th STro-i . NVw York City 



THE 1920 

Motor Annual 

of the 

Popular Science Monthly 

This big book accurately pic- 
tures and describes more than 
400 new devices and accessories 
and contains scores of practical 
ideas for the Owner, Manufac- 
turer, Dealer and Mechanic. 

Everyone interested in auto- 
mobiles will want this big Motor 
Annual. The 1920 edition is 
limited to 100,000 copies. Order 
now if you wish to make sure of 
getting a copy. 

Price, postpaid, 35 cents 

Popular Science Monthly, 
22S Wot 39th Street, New York 
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A Bench Anvil Made from 
a Flatiron 

AN old flatiron can be made to 
serve a good purpose by its con- 
version into a small bench anvil. A 
way to do this is shown in Fig. 1. 
The handle is sawed off and the top 



.fACtOff TCP ANVIL 




Fig. 1 shows how the flatiron is cut off, 
Fig. 2 the way it is secured to the back, 
and Fig. 3 its top surface ready for work 

surface smoothed off in a lathe or 
grinder. A hole may be drilled up 
through the bottom and tapped for a 
bolt to hold the casting against the 
lathe face plate during the facing off pro- 
cess. This forms an anvil with great 
stability and no other base is neces- 
sary: it is merely placed on the bench. 

In Fig. 2 and Fig. 3 the bottom sur- 
face is used to hammer on and the top 
is drilled and tapped, after cutting off 
the handle, for two % in. cap screws. 
A hardwood block is drilled and coun- 
terbored for these bolts and for wash- 
ers under their heads; by means of a 
socket wrench the anvil is bolted 
firmly to the base, providing a larger 
hammering surface than the method 
of Fig. 1. 

In drilling and facing off cast iron 
of this nature, care should be used, as 
sometimes there are encountered hard 
spots which would burn the drill or 
the lathe tool if too high a speed was 
used in driving the drill or the work. 

H ere's a Way to Utilize Odd 
Cuff-Links 

WHEN a single button of a cuff 
link is lost the set becomes 
practically useless. The accompany- 
ing illustration shows a method by 
which the two 
parts of the re- 
maining cuff 
button can be 
used again. 

Solder a dim- 
inutive safety- 
pin on the back 
of each part as 
in Fig. 1, but 
don't solder the 
spring of the 
pin. — James 
M. Kane. 



link pinned to son cuff 




FIG 4. 



p i6 I 



Don't throw away 
that odd cuff link. 
Solder a safety-pin 
to it and turn 
it into a pair 
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The 




Side Car provides 



the utmost in comfort 



Every refinement of the chassis 
.naker's art has been combined with 
Indian thoroughness and mechani- 
cal mastery to oroduce the Indian 
Side Car. 

Each detail from the all-important 
spring equipment down to the fold- 
ing foot-rest, is expressive of plan 
and workmanship that produces only 
the best. And in the design and de- 
velopment of each one of these 



details, ideal comfort for the pass- 
enger was the guiding principle. 

The Indian Side Car is worthy of the 
splendid road-companionship of the 
Indian Powerplus. 

In point of comfort, appearance and 
roadability, the Indian Side Car, like 
its powerful comrade, holds a unique 
place in the automotive field — a 
place it has won with service- 
tested merit. 



Distinctive Indian features 



Deep, luxurious, upholstery — two-piece, 
sheet-metal sections — four sets of resilient 
springs of chrome silico manganese steel — 
improved ball bearing hub construction — 
new clamping attachments for securing 



wheel spindle — four-point attachment to 
motorcycle — tool well, floor mat, water- 
proof apron, self-locking door— these are 
some of the unusual features of the pre- 
eminent Indian Side Car. 



Department 38 

HENDEE MANUFACTURING COMPANY, Springfield, Mass. 

The Largest Motorcycle Manufacturer in the World 





Designed Right—Built Right 



The superiority ofthe MORROW 
coaster brake is the natural result of 
proved correctness of its design. Its 
longer lite, positive action, and un- 
failing dependability result from the 
logical application of known and 
tested mechanical principles. 





STURDY, SURE 



TOASTER B 



The MORROW has a straight huh. Thebrake 
drum expands against practically the entire in- 
ner surface of the hub bringing into play 63-10 
square inches of braking surface — larger than 
that of any other coaster brake. The brake shoes 
on the drum areot bronze and theypress against 
steel — thus utilizing the difference in hardness 
of the two metals to increase the braking power. 

3 1 ball bearings reduce friclion to the mini- 
mum, insuring easy coasting and longer life. 



7 Reasons 

Jnpnvur. 



"1 Braking surface 6 j-io q. |l, 
J- much larger than otbc brakes, 

2 t Drum'cxpansion forced equal- 
ly by two wedges at each end 
Sisuring even braking distritru- 
tion over entire inner bub surface. 

3 Bronze brake shoes being ".oft- 
cr than hard steel inner surface, 
grip smoothly, firmly, surely, 

A Forforward pedaling, thr Mor- 
™ row responds instantly and pos- 
itively. 

5Mn-e ball-bearings than other 
brakes so coasts more easily. 

6 The Niorrow is strong *i4 
s-Lrdy;il wit. stand bard wear. 

7N\n;ty-five inspec lions — fol- 
lowed by a final test guarantee- 
ing perfect service. 




ECLIPSE MACHINE COMPANY 

ELM IRA, NEW YORK 




Demand the MORROW on the next Bicycle you Buy 



Do You Work in a Factory ? 

StO to $2S a Week for an Hour c Day 

We want a representative in every factory In the United 
Ptates. You can easily earn S10 to $25 extra each week by 
UUIg an hour a day of your spare time. Write to-day giving 
the name «r the factory where you are employed. 



Popular Science Monthly 



225 West 39th Street, New York 



THE REAL ESTATE EDUCATOR. By K. M. Pay no. A repository of 
u*clul Information tor ready reference especially designed for real 
Mtalo agents operators, builder*, contractor* and bu*incn mpti. Tbl* 
book Bivea the most comprehensive yet most concise nrrnntrrment of 
useful roe La about buyinii, Mltta*. I«u*ini[ mod sub-letting of lieal Estate 
contracting for erection or repairs. morla-nitine, transferrins, insorinir, 
etc.- ever |Mhnd lotrethcr on thia vital BUbjoct, Cloth. 
Price, $1 . O, Postpaid. 

Book Dept., Popular Science Monthly 

225 Wast 3»th Stroot New York 




AGENTS PROFIT 

Gold and Silver Sign Letters 

For store fronts, office windows and glass 
signs of all kinds. No experience necessary. 
Anyone can put them on and make money 
right from the start. 

S40.°o to $100 « a Week! 

You can sell to nearby trade or travel all 
over the country. There is a bii demaml 
for window lettering in every town. Send 
for free samples and particulars. 

Liberal Offer to General Agents. 

METALLIC LETTER CO. 
4J3A North Clark Strut, CHICAGO, ILL. 

no 

! 



Popular Science Monthly 

How to Make a Jazzolin 
from a Broomstick 

THIS instrument is a source of 
great amusement to the music 
lover and is one that can be easily 
played by anyone as it embodies only 
one string. 

Frets or marks may be made at the 
proper intervals on the fingerboard to 
guide the novice in placing his fingers. 
They may be copied from those on a 




Here is the way the jazzolin will 
appear when finished. Anyone 
can play it with but little practice 

guitar or mandolin or made by finding 
the scale on the instrument itself. 

The body consists of a small-sized 
cigar box, the front cover cut as shown 
in the illustration, measuring 1% in. 
from each corner and 2^ in. down 
on the sides. 

The sound holss are shaped like the 
warrior club, or the conventional F 
hole may be 3ubstituted, the length 
being 3 in., the width 3/16 in. on one 
end and widening to 3/8 in. on the 
other Set them in or on an angle 
as shown, 1 J^j in. in on front and 3^ in. 
on the back. The side view gives the 
position of the inside blocks — front 
and back — that in front being IK by 
\\i by 214 in- while the back one is 
by Yi by 1% in. The height will vary 
according to the depth of the box. 

Bevel the top of the front block 
of an in. to form the slant for the 
fingerboard. Bore holes in the back 
of the block for the button peg. 
Clamp the broom handle in a v?'se and 
plane off the top until the width is a 
trifle over \<i in. Now measure in 
4 in. on one end, and down H in. from 
the top of the end. Saw on this line 
to the 4 in. mark, cutting out with a 
fret saw. The length of the whole 
will be 15 in. Now measure in 1% in. 
from the other end and drill holes 
% in. the depth of the handle, 7/16 in. 
wide and 1}4 in. long. A small strip 
of bone is fastened upon this end as 
well as one on the back of the box. 
These should have small grooves filed 
in the center of the top for the string. 
The key is made from hardwood and 
must taper like a violin key. The 
design may be varied to suit the 
ideas of the builder. 

Copyrighted mate 



July, 1920 

The design on the end is made with 
a three-cornered file and a small drill. 
The bridge is 1 in. in height and 1 % in. 
wide. Cut in x /\ in. on the bottom to 
form the feet. Taper the thickness of 
the height from 3/16 in. to J $ in. 

Make a small peg and insert it in 
the rear block. Glue strips on the 
top inside edges and after fastening 
the fingerboard through the front 
block set in the top and glue it se- 
curely. Now bore a hole through the 
top of the fingerboard into the block, 
and countersink the screw which holds 
it. If desired the bridge may be 
rounded slightly on top while the two 
pegs are made for the front and back. 
This will allow the use of two strings 
tuned in fifths or five tones between 
their pitches, preferably E and A 
violin strings. Use only silk or gut 
strings as a steel string will sound 
much too tinny. Cut the grooves 
for the strings about 3 '8 in. deep — if 
more than one is to be used. This 
will allow plenty of drop for the bow. 

Purchase a cheap bow from some 
music store or pawn shop but be sure 




The diagram above sets forth in 
detail every part of the construc- 
tion and you should encounter no 
difficulty in making the instrument 

that the hair is in good condition, and 
it should be kept well rosined. Deco- 
rate the edges and corners of the in- 
strument with narrow strips of colored 
paper and give it two coats of white 
shellac, rubbing down the finger- 
board after each coat. 

For a more finished instrument a 
hole can be bored in the back block 
under the peg, and in it a round stick 
about 25 in. in length may be inserted 
to give a substantial rest for the instru- 
ment. When finished this way it re- 
sembles the 'cello. 

The jazzolin somewhat resembles 
the ukelele except for the fact that it 
is played with a violin bow instead of 
a pick. Several of these instruments 
in conjunction with a piano will render 
very pleasing music. The popular 
"jazz" music becomes easy, once one 
is accustomed to' using the bow. — 
Frank W. Vroom. 



" ow J<ahe 

I Trained Tom Cooper to 

• BeABi<$ Success 

in Only 7 Weeks 




How Tom Cooper Won Out 

CHAPTER 1. 

TOM COOPER lived in a small town. 
He had tried several jobs, but none of them 
suited him. One day he read about the great 
Rahe Auto & Tractor School in Kansas City where 
any man from 16 years up, could learn the Auto and 
Tractor Business in 6 to 8 weeks. Over 80.000 men. 
thousands of them of Tom's own age and station In 
life were Rahe trained men. and numbered amor* 
the bitterest and most successful men in the Automo- 
tive Industry. They were making good ;j they had 
found success. Tom began to think. If I stay 
here, what will I be earning 5 years from now?" he 
asked himself. "And how much money will I be 
getting if I go to the Rahe School and become an 
expert on autos, tractors and aviation?" He took a 
train for Kansas City. 

CHAPTER 1. 

The very day he arrived Tom Cooper enrolled as a 
student in the Rahe Auto and Tractor School. He 
found he had no dull books to wade through. He set 
to work at once in modern machine shopB that were 
to hie his school rooms. His instructors were wide- 
awake. Master Mechanics. Every possible kind of 
tool and machine was there for him to use with his 
own hands and men who knew all about them ex- 
plained everything to him. At the close of his first 
day he had learned what made motors run and why 
some wouldn't run. For the first time in many days 
Tom was pleased with his work. 

CHAPTER 3. 

Inside of a month Tom found he knew most of 
what there was to know about motors. He found 
every kind of equipment there was to know about. 
And he found that it was easy to learn. It was one 
of the few things he had ever done that he liked. 
Each day his training took in new work until the 
facts about autos. tractors and aviation were learned, 
through actual practice. As Tom put it. he wa» 
sure headed right." 

CHAPTER 4. 

The more Tom Cooper learned about the automo- 
tive business, the more his interest in the work grew. 
The time went by so pleasantly that almost before 
he knew it he was in his last week, learning how to 
manage a garage and by that time had decided that 
some day he would have a business of his own. 

CHAPTER S. 

Before the end of the second month Tom gradu" 
ated. He was now a Raho trained man. "Here's a 
job for you at $150 a month to start." said Mr. Rahe. 
as he handed Tom his diploma. Tom went to see the 
Karaite mentioned. "Yes," said the owner. "Mr. 
Rahe just called up about you. His O. K. is enough 
for me— the job is yours." 

CHAPTER 6. 

Cooper worked at this job four months when the 
big chance he was looking for came. Best of all it 
was in his own part of the country. He went into 
the garage business for himself. Today Tom sup- 
ports his wife and mother and has a mighty nice 
bank account. As he says himself, "I am my own 
boss and doing well. Rahe trained me to be success- 
ful from the start." 

Here is a coupon that will open to you 

the same door of opportunity into 
which Tom Cooper walked to suc- 
cess. A special low tuition rate 
for Full Life Scholarship now if 
you fill out and send it at once to 

HENRY J. RAHE, 

Dept. 2889, 

Kansas City, 
Missouri. 





MAIL THIS COUPON lor Special Tuiti on Otter 

and Big 68-page Illustrated Cata- 
log giving Proof of Graduates' 
Success and showing opportuni- 
ties now open. All Sent 



tat 1 union uuer 

FREE 
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jigt Occupation. . 



Ill 



THESE SUCCESSFUL 
MEN 

H. O. Fleming and W. J Boyce 
write from New Zealand : 
'We had good salaried posi- 
tions, but wanteH to work ft.- 
oaru elves. It was a Ionic » • 
| to Indianapolis, bat the t ip 
certainly paid well — present 
Lofliness prumi^s earmntr? of 
ISOW.OUbylifiil." 




WRITE TODAY 



TWO MEN TRAVEL 

11.000 MILES TO LEARN 
TIRE SURGERY 



Came half way around the world to learn this good 
paying profession. Today they are successful. Are 
making money fast. Are duplicalingrecords of other 
students— ot Buchmann who made $800 in 1 month; 
of Oldnam who made $2200 in 4 months ; and of many 
others. In every corner of this great globe — right in 
your own town there's a pressing need for 

The Field for Tire Surgery Is Unlimited 

AJ* OPPORTUNITY for YOU to quickly get into a business that 
. A Bit, right from the beginning. We teach you FREE. YOU can 
learn easily. No special educational qualifications necessary. Unlike any 
other process. HAYWOOD'S TIRE SURGERY is a scientific method of 
RECLAIMING and REBUILDING discarded, wornout, gashed 
tires. By this system YOU can ADD from 4000 to 5000 miles 



MR. M HAYWOOD, President 
Havwood Tire & Equipment Co. 
1290 wapitol Ave., Indianapolis, Ind, 

Dear Sil 
free book 
Method, 
this prol 

Name 



.ilium rtve., mill. ill. ipmi.S, ina. — KJUT r KLt DOOK 

r Sir:— P!ease Bend me by return mail your ^ Copy AT ONCE, 
ook on tne li.'W Haywood Tire Surgery* HAVWnnn 
d. als> details regarding your free course in ^ MMAM tsUUI" 
ofitable business. ^ 1290 C«pltO 



\— — — • ■ *w . i. n *\/u vaiiniyunuu iwo 10 ovw miles 

to casings now thrown away as useless. Our FREE course 
includes methods, how to handle a station, scale of 
^ charges and all other necessary details to be successful. 
»_ Our FREE book explains everything. Send for a 



Rider Agents JVanted 

Kvery whore to ride !\n<i ex» ~£srm 



Everywhere to ride and ex- 
hibit the new Ranger "Motor- 
bike " completely eouipped 
with electric light and hbrn, 
carrier, stand, tool tank, coast- 
er-brake, mud guards and anti- 
skid tires. Choice of 44 other 
styles, colors and sizes in the 
"Ranger" line of bicycles. 

EASY PAYMENTS if desired 
at a small advance over our 
Special wholesale cash prices. 

DELIVERED FREE on ap- 
proval and 30 DAYS TRIAL. 
TlDCC Lamps, Wheela.Sun- 
■ I1W dries, and parts— at half 
prices. SEND NO MONEY but tell 
ftctly what you need. Do not bay ui.. 
•ret ourprices.tenna and the bigFREE 



MEAD 




CYCLE COMPANY 
Dept. D 109 Chicago 



Send for a Complete Catalogue ol 

MASONIC BOOKS 
Jewelry and Goods 

; REDDING & CO. 

Publishers and Manufacturers 
200 Fifth Avenue Dept. S New York 




_ TIRE & EQUIPMENT CO. 
Capitol Avenue, Indianapolis, Ind. 



WANTED 
Representatives in Every Factory 

. "S "IKS i *• M S" th " if" abrea.I -f It" ifme. In now invention. 
men In tile faetorr. 

We wu.it reprcHcnUtlvea In evsry factory In the country. It will 
ni. an niom.y [■> you if you make food. 

POPULAR SCIENCE MONTHLY, MS Weil 39th Street, Ne« York 

Print Yonr Own 

cards, circulars, lr.bels, tags, menus 

bisik, paper. I'n-M Sill. Larm-r ML Job 
Pre~«SUlup. VI 1-8 KXPKN8EIN HALF 
~ SMALL OUTLAY. P»v» for 
Itself in 6hort time. Will last 
for > ear*. Ea-*y to use, printed 
mle« wnt. Print for others. 
BIO PROFIT. Write factory 
TODAY for press catalog, 
TVPK, earns, pnpor.envt'lope*. 

THE PRESS CO . D-33. Menden. Conn. 




mm 




BUYS A 
GIBSON 



-^j— — I as »T>.00 down mn< 

pjS^^ *3.O0 p«r timnlh. Alari'joiin (Juitur 
Tenor Banjo ir Guirw Pun;.- rmt on itt> 
Ptw«1. LiUvntl mIIowmc* on old Instrurnrnt- 
L n .,.V' tr '"»"**' t " e ' <.i*"*on." Get our new 
HIKE BOOK- 112 Dues. Ill iHuatrtttoru. Val 
u*l>l,- informudor. for purer and teacher. V.x- 
plains wonderfu" new violin construction with 
OW"c. stif rrsdunted Top anil lUck sue 1 
*riu- Archlnjr. Also free trcs 
ieor "Row to Pracactt.." 

Make '$1800 to $5000 
or More Yearly 

Teaching and Selling Gibsons 

rCotrtB s teschcr. Splendid op- 
portunities for Mandolin snil 
Guitar tescliera— eithei aex.ln 
every locality, tor prirateutnl 
i lituslnitnicUon ond salr of 
_(.lb»on». " hi, hsve 
made" many a learhi-r 
P'ofes-tonally and financial 
ly. Wo have permsnor t 
teachtntr and bualneu op- 
pikrtontty now upen for 
ritber sex. Other position* 
er, d>>>* Wnle i , 
£1 . C. Brockmeyer. St. Lnnis. 
Mo. , teacher and director . 
writes: * Will do s io k«i i.um 
n-tnaihisyear." Wm, Place, 
sir.. Providence, K. I.. Slat 
Soloist for Victor, unquali- 
fiedly endorses the Gibson. 

Do Business on Our Capital 

IWome our lucent. We help sell. Aeents' territory protected. 
Stock furnished. We pay the advertising. You make the profit . 



• Int. 



vxik. 



?' b »«»" Mandolln-CultarCo.. • r .***2 *m. , 
487 Prirtons St.. Katam.ioo, - . Will Hunt,' 

vfc£'\ U L?- *• niuHiMMj,- 
wuh.iut.-tilitfntjor, » cru \ ,„<. f r «« 
pooh, cmpleie CutsloR. free 
W» mm information about 
the Wm. Place. Jr.. book and 
instrument checked. 

If teacher check here f ) 
11 J* BrM *o"n ( > Tenor-Banjo 
ndola ( ) Guitar Banjo 
udo Cetlo ( | Harp. Guitar 
tST ( ) Man.hv- Km 



J I i 



Name 



._ Oraantiation. 
Direction and Maintenance 

■ Ol the Mandolin Orches- 

■ tra,**br America's moat sue 
a reaaful Hir^rtnr, Wm. Place 
i Jr. Write now for Cutal.. i:. 
a Treatise. "How to Practirt-; 
s Paycholfvartraliy Explained, 
. all free. Don't wsh: ACT 
, NOW. Fill In the coupon. 

tGIBSON 

■ Mandolin-Guitar Co. 

4H7 Parsons Street 



Rf «urr you have chocked ^nstfome^lt^ KalamSioo. Mich., U.S.A. 



NAVIGATION 

Taught by Mail 

Eundreda of Ship Officers needed 
i Merchant Marine and Navy. 
Salaries up to (412 monthly and 
livuiifeipt.-nHen. inucan qualify 
thr ounh Cap tain W nrren Sheparxl 's 
HtuneStudy Cours.-on Navigation. 
Chance of a lifrtime to see the 
world as a ship * officer at a bttr 

K'ery. Write f. r free Book -- Your 
ture Is oo ths Seven Seas. " 

WORLD TECHNICAL INSTITUTE 
Dapt. 101 Fuller Building Jersey City, N. J. 




RAILWAY 
TRAFFIC 
INSPECTORS 

ASSOCIATE 

WITH 

BIG MEN 



That is what gives them chances for 
promotion. They start in at a good 
salary — $110.00 a month and expenses. 

The work is important, for the safety of 
thousand!* depends on their vifitJance, And 
when they do their work as we teach them 
they attract the favorable attention of their 
superiors. Promotions then are rapid. 

Learn This Profitable Profession 

All you need is n common school education 
for entrance to oar thrce.month'n course, 
which is easy to team at home during your 
sparo time. Take the initiative now, while 
the demand for Railway 'traffic Inspectors is 
so good. THERE IS A 810 DEMAND II THIS FIELD. 

We know of fine openings for oar graduates. 
Many who started our coarse a few months 
ago now hold positions. 

OUR BOOKLET tells of this ideal vocation 
— oat in the bifir out-doors— how you associate 
with big men— how you can earn (in excellent 
salary from the start— how you can climb to 
the very top. The opportunity COUPON 
(below) is your key to a better salary now and 
a much bigger future. Why not send it today? 
Remember you start at (110 a month, and 
_ WE SECURE YOUR POSITION. 

Standard Basines* Training Institute, 

... ...... BVFFAL0 - N- Y - 

Plcaa. aend. without oUivatlon to me 
42S BooVkt D-98. nclainins your Railwa^ 
■ raffle inanector a Couraa. 

-Mime -a 

AiHram ) 





The point of this 
drill is ground off 
center, so that the 
hole is larger 
than the drill 



Popular Science Monthly 

Grinding a Drill Correctly 
Is an Art 

NO matter how hard the material 
of a drill, the cutting edges even- 
tually become dull and must be re- 
ground. To the novice, this grinding 
operation may seem a mere matter of 
holding the 
tool against a 
rotating grind- 
stone, but skill 
is required to 
sharpen the 
cutting edges 
satisfa:torily. 

The illustra- 
tion shows one 
of the common 
faults met with 
in drill grind- 
ing. The point 
of the drill has 
been ground 
off center, and 
as a conse- 
quence one lip or cutting edge is longer 
than the other. A drill ground in 
this manner will wobble when in use 
and will make the hole too large. The 
side of the drill with the longer lip 
reams the hole, while the other lip runs 
free, not extending as far as the hole's 
radius. This fault will be apparent 
from the illustration. 

On account of the liability to error, 
the hand method is used as little as 
possible by large machine shops in 
which work that requires extreme 
accuracy is done. Tool-grinding ma- 
chines that adjust themselves auto- 
matically are now made. Such ma- 
chines are as nearly "fool-proof" as 
they can be made, with the result that 
the personal errors of the mechanic are 
almost entirely eliminated. 

A Door Handle Made from a 
Shovel Handle 

WHEN you have a door without 
a knob or handle and a shovel 
without a blade the two can be made 
to serve each other. 

Saw through the shovel handle just 
below the rivet under the handle 
opening. Bore 
a hole through 
the remaining 
portion, as in- 
dicated in the 
drawing, and a 
similar hole 
through the door 
where the handle 
is wanted. Then 
bolt the two to- 
gether with a 
long carriage bolt 
and your handle 
is done. It car. 
be applied to trapdoors and gates as 
well as doors. 

Does this article suggest other 
ways of utilizing old tool handles 
now lying useless in the cellar or 
about the farm? 



SHOVtU HANDLE 




D00E. 



Here is a way to make 
old shovel handles 
serve as door-knobs 
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How to Prolong the Life 
of Expensive Shirts 

UNDOUBTEDLY the greatest 
wear in a man's shirt occurs 
where the stiff lower edges of the 
starched collar rub the fabric with 
every movement of the head. Many 
expensive shirts are discarded prema- 
turely just because of wear and tear 
around the frontal half of the collar. 
A practical method by which such 
shirts worn only in this place may be 
restored perfectly, is described here. 

Remove the worn front panels of 
shirt by opening seams at front of 




rl&l. 



rie 2 



Why discard good shirts simply be- 
cause they are torn at the neck? Cut 
off the bad part, move the front up, 
and the shirt is practically new 

collar band, front of shoulders, front 
of armholes and down the sides. (A 
discarded safety razor blade serves 
aptly.) Keeping these worn front 
panels buttoned, place them on a 
sheet of paper and trace the outline of 
the whole shirt front (Fig. 1), then 
cut out the form for use as pattern. 
Placing this paper pattern on shirt 
front, shift pattern downward until 
worn part of shirt front appears above 
the pattern (Fig. 2); then trace the 
pattern anew on the shirt front and 
cut same to suit, carefully. When 
this front is sewed back in the shirt, 
the worn part has been displaced, and 
the front shirt tails are but slightly 
shorter, while the shirt is practically 
new again. — C. Nye. 

To Remove Spindle Bolts 
Easily 

WISHING to put in a new set of 
spindle bolts and bushings in 
my Ford, I was disagreeably surprised 
to find that it required an 18-in. pipe 
wrench, and an old, discarded pump 
barrel slipped over the end to lengthen 
it, to unsirew these bolts. Not caring 
to use these makeshifts again, I pro- 
cured a small can of flake graphite to 
which was added enough cylinder oil 
to form a thick paste; then, when the 
bushings were fitted and the parts 
assembled, the threaded ends of the 
spindle bolts and the threads in the 
lower part of the axle were coated 
with this mixture, and the bolts 
screwed up tight. 

Six months later the oil holes in one of 
the spindle bolts became choked or stop- 
ped up and I had no trouble in removing 
the bolt with the regular wrench used 
for that purpose —Roy C. Bradbury. 




"My Mama says this makes every 
electric socket twice as useful*" 




It tits any electric light socket and 
gives Light and Heat or Light and 
Power from a single socket at the 
same time. 

No longer need you remove your electric light 
bulb to use your Toaster, Vacuum Cleaner, 
Washing Machine, etc. 

"Every Wired Home Needs Three or More" 
AT YOUR DEALER'S 



The Quality Plug 



Made only by 

BENJAMIN ELECTRIC MFG. CO. 

Chicago New York San FrancUco 



When you buy Electrical Appliances ask your dealer to equip the cord iuit/i Benjamin No. 
903 Swivel Attachment Plug. It screws into the socket -without t'wisting the cord. 
Benjamin No. 2452 Shade Holders enable youto use any shade •with yourT'wo-W 'ay Plugs 



Study ENGINEERING 

Reinforced Concrete Engineering 
OV Structural Steel Designing 
_ _ . - Structural Drafting 
1V1 3. 1 1 Concrete Drafting and Estimating 

An A-l Engineer with 30 years of experience 
has arranKed these courts for technical men 
who do not "know it all" and for High School 
graduates who wish to take up this profession 
as a life work. It is really prhatc tutoring by 
mail. 

Prices moderate. Free literature: write for 
it IMMEDIATELY. 

Wilson Engineering Corp., 



Box O, 



Hanover, Mass. 



"DON'T SHOUT" 

"I hear you. I can hear now as 
, well M anybody. 'How?' 
I With THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
visible. 1 would not know 
had them in, myself, only 
that I hear all right. 

The Morley Pbone fot t 




DEAF 



i*nvone can adju-t It. 
Write for booklet, and testimonials, 

l lll MOKI.F.T CO., Drpl. 7»7. S O Swiilh 



is to the ears what 
gbuiaM are to i in- ta (a. 
invisible, comfortable, 
weightless and harmless. ' 

Over one hundred thousand sold 





explosion whistle; 

RELIABILITY 

The autoist can count on the BUEI.L 
^ In any emergency- Its dominant note 

1 compels instant action. Adopted as equip- 
|T| ment by over 95 manufacturers. Easy to in- 

I stall, simple to operate, no maintenance cost. 
(.J Guaranteed for 10 years. In Single Tone or 

I Chime. Ask your dealer or write us direct. 
$ BUELL MFG. CO. 

jj Cottage Grove at 30th. - Chicago 




Shipfi tiers. Structural Workers. Carpenters. Brick- 
layers. Mechanics. Plumbers. Pipefitters. Boiler- 
makers and others can earn more money if they know 
huw to read Blue Print* By our met hod, we train 
you in a short time. Write for ratalng B. stating 
trade. We also teach Drafting. Be a Draftsman! 
Earn big money. Draftsmen In demand. Books and 
tools FREE. Write for catalog G. 

COLUMBIA CORRESPONDENCE SCHOOL Est. 1904 

Dept. Y. Drcxcl Bldfi.. Phlla-. Pa. 



1 T> I h Ktrrpi. PMladrh>Mi> 
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I Have Been Successful 
and My Book 




"Motion Picture 
Electricity" 

will teach you in simple form how to install, 
operate and maintain electrical equipment for 
moving picture theatres and scenic effects. 
The book is handsomely bound with gilt edge 
containing 300 pages and 128 specially made 
illustrations, most of which are not found in 
any other text book. The price is only $3.00 
delivery prepaid. 

I have been in the motion picture theatre 
equipment business for 12 years and my ex- 
perience is yours through my book. "Motion 
Picture Electricity." 

ORDER COUPON 



J. H. HAI.I.BERG. 

1604 Broadway. New York City. 
Dear Sir: — Send postpaid to the addreM below 
your 300 page book entitled "Motion Picture Elec- 
tricity." price $3.00. 

I enclose $ 



Name . . 
Address . 




Whoa ! Garco 
knows that word 

Obedience is Garco's most 

noticeable quality. It doesn't 

hold you back when you want 

full speed ahead; it never fails 

to respond when you feel like 

a hurried stop. 

Garco Asbestos Brake Lining is easy 
to recognize. The name is stamped 
on every second foot. That is your 
assurance of 100 % good brake service. 

Your dealer has Garco or can get 
it for you. 

General Asbestos & Rubber Co. 

Charleston, S. C. 
NEW YORK CHICAGO PITTSBURGH 
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BRAKE LEMHMCg 

HIGH SCHOOL PUPILS 
Earn $5.00 to $15.00 a week durinu after-school hours. 
Are you interested ? Then write to 

Popular Science Monthly 225 West Mlh Sireel. New York 



This Switch Mechanism Will 
Prevent Accidents 

By Philip G. Bernhotz 



TO prevent the recurrence of a seri- 
ous accident, the switch-inter- 
locking apparatus, shown in Fig. 2, was 
devised. 

Switches A and B are ammeter- 
phase switches which must never both 
be closed at the same time. On the 
board these switches were arranged 
without a thought of an interlocking 
apparatus. They were used for years 
without serious trouble, because the 
supply cur- 
rent cameonly 
froma50-kilo- 
watt gener- 
ator which 
was too small 
to cause much 
trouble when 
s h o r t e d . 
About a year 
ago, however, 
this generator 
was removed 
and the 
switch - board 
connected di- 
rectly with the 
current from 
For a time all 




The wiring diagram and 
switches required for read- 
ing the current in a 
three-phase circuit 



a large power-plant, 
went smoothly but, 
when a mistake was made, there was a 
blinding flash which consumed the 
switchboard and seriously injured the 
operator. 

Fig. 1 shows the wiring diagram and 
switches required for reading the cur- 
rent in a three-phase circuit. A and B 
are two switches which must be used 




Here are the two switches, together 
with the interlocking mechanism 

one at a time in taking the readings, A 
being used for LI and L2, and B for 
L3. These two switches are shown in 
Fig. 2 with the interlocking mechan- 



ism; C is a stick of hardwood shaped 
as shown in the top view, and held in a 
neutral position by the spring D. 
Switch A has a fiber-block fastened 
between the blades E; it carries an 
iron bell-shaped lever F that engages 
the end of the stick C. The stick C is 
moved to the left, blocking switch B. 
Switch A is thrown to the left, stick C 
blocking the switch B. W hen switch 
A is out, the two small springs D hold 
the stick in neutral and switch B is 
free to enter. 

G, the curved end of the stick, 
should be covered with a strip of metal 
to make it more firm. The notch for 
switch B should be as narrow as pos- 
sible so as to lock switch A as soon as 
switch B enters its seat. 

A Simple Way to Make a File 
More Efficient 

A FILE-HOLDER in common use 
has the disadvantage of being 
made of cast-iron. When a break 
occurs, the clamp is usually left intact. 
Likewise the handle of a small pipe- 
wrench outlasts the movable jaw, 
but it goes to the junk-pile with it. 

With the unbroken members of the 
two tools, the file-holder and wrench, 
the writer constructed a file-holder 




t'AET or STU150N 



. Here is a use for an old broken-down 
wrench. It now acts as a file-holder 
and also helps to reduce filing time 

that was just as convenient as the 
original one and very much stronger. 

The under side of the wrench- 
handle was filed down as so to accom- 
modate a larger file-tange. The jaw 
was ground down at the sides and the 
clamp slipped on and retained with a 
projecting-pin through the hole in the 
wrench-jaw. This made an excellent 
file-holder and one which will outlast 
a dozen files. — James M. Kane. 



A Safety Caster for the Stock-Room Ladder 



JIG tool, and pattern storage- 
rooms are usually provided 
with 4- and 6-ft. ladders, which 
often shift when in use, 
sometimes causing serious 
falls. The illustration shows 
a caster that has all the ad- 
vantages of the roller step- 
ladder, and that at the same 
time becomes firm and sta- 
tionary when a weight is 
set upon it. 

The caster housings are 
fastened to the four legs of the ladder 
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A ladder cannot slip 
if these casters are 
attached as shown 



by machine bolts in such a 
n anner that the tension of 
the springs lift it from the 
floor. '1 he tension may be 
adjusted by moving the cot- 
ter-pin. The square shank 
of the caster is compact 
and close to the side of the 
ladder and does not inter- 
fere with the foot space. 
Nearly every supply store 
carries them, and they save 
theircost manytimesbypre- 
venting accidents.-WlLLiAM Farrell. 

Copyrightec 



July, 1920 



To Recut the Valve Seats on 
an Old Engine 

WHEN overhauling an old engine 
it will generally be found that 
the valves have worn down their seats, 
leaving a shoulder around the edge 




Why not make your own tool for 
recutting old valve seats? It 
will do fine work if turned slowly 



which hinders the passage of the gas 
and also causes the valve to catch and 
not seat properly. 

Make a tool, for cutting down the 
shoulder and for refacing the valve 
seat, of an old valve the size used in 
steel about 3 2 m - l° n g- Cut a notch 
in the head of the valve so that the 
cutter will wedge in tight. The cut- 
ter is ground with the cutting edge 
straight and at the angle shown in the 
diagram. Then set it in the notch 
for cutting down the shoulder and 
refacing the valve seat. A bar of 
iron bolted to one corner of the cylin- 
der block and with a set screw in 
the other end directly under the valve 
guide is to adjust the tool to the 
proper depth as the seat is gradually 
cut down. 

The tool is turned with a brace and 
bit and it must be turned slowly, so 
that it wi'l cut the iron smooth with- 
out chattering.— P. P. Avery. 

How to Make a Tapered 
Rope End 

THE proper way to finish a rope 
end so that it will go easily 
through an eye- 
let is shown in 
the illustration. 

First untwist 
two or three in- 
ches of the rope 
and cut the 
strands to half 
their present 
thickness. Then 
rewind the rope 
again, keeping 
each strand well 
twisted up in 
the original 
direction. Then bind up th? end as 
shown. — Morris G. Miller. 




To taper a rope end is 
not a hard problem and 
to do so will enable 
a rope to go through 
an eyelet easily 




Don t you remember- 

TET'S you and I turn back the years and be boys 
*^ again. You remember how you longed for a 
bicycle — how you dreamed of having your very 
own — and then, one day the dream came true! 
Was there ever a happier boy in the world than 
you, the day you got your bicycle? 

What about your boy — your girl? Do you 
know of anything in the world that could bring 
them more pleasure — or could make them stronger 
and more healthy? Do you know of anything 
they would want more? Read their youthful 
hearts and you'll find that the desire for a bicycle 
is enthroned there — just as it was in your heart. 

Give them this happiness. Give them the 
opportunity to grow up healthy, rosy women 
and robust, four-square men. Give them the joy 
of seeing things — the inspiration to do things — 
and the chance to be things ! Give them a bicycle ! 

Not only boys and girls, but men and women get both 
pleasure and profit out of bicycling. The convenience of 
riding to work or school and avoiding the hot, crowded cars 
— the exhilarating thrill of fresh air and red blood — the clear 
eye and "fit as a fiddle feeling" — these are what go hand in 
hand with pleasure in making the bicycle popular and a 
tonic for everybody. See Your Dealer Today. 
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No Other Typewriter 
Can Do This 

Over 365 
THE styles of 

OTTHE ^P* 58 and 
HAMMOND languages 

to select 

from. 

"Just turn 
the Knob" 
to change. 

There are many typewriters but only 
one scientific "Writing Machine." 
Examine the varied types of the Mul- 
tiplex below and you'll understand why. 

TWO STYLES OF TYPE, or 
tno to five different 
Languages, carried on 
the machine AT ONCE. 
"JUST TURN THE KNOB" 
and change instantly 
"MULTIPLEX HAMMOND'S 

Many styles, many languages 

Too type* or I «nquag»» al ways In the machln* 

jj^i/c^t [Wuv •true- J^rvoA -to c/varKj^s- 

The above samples of type give but a slight 
idea of the versatility of one of the greatest 
achievements of science. 
There is a special Multiplex that writes all 
the characters for higher and lower mathe- 
matics, gives chemical signs and symbols. 
That's why the 

Hammond 




is the popular machine with mathematician., 
astronomers, engineers, and with people in every 
walk of life. 

Mail Coupon for FREE BOOKLET 
"PeopU Who Count" and "Th« Miracle of 
the Multiplex." 



MAIL. COUPON TO 

HAMMOND TYPEWRITER CO.. 639 E. 69th St., 
New York City 

Name: 

AJJ,*,: 



^Ocv, World's Best 
Roofing 

^A^^^CX,^^^ at Factory 

* 4 R»o" Cluster MctaJ Shingles, V-Crimp, Corru- 
gated, Standing Seam. Painted or Galvanized Roof- 
ings, Sidings, Wallboard, Paints-etc^ direct to you 
at Rock -Bottom Factory Prices. Positively greatest 
offer ever made. 

Edwards "Reo" Metal Shingles 

cost outlast thrco ordinary roofs. No painting 
or repairs. Guaranteed rot. Ore, rust, lightning proof. 

Free Roofing Book 

Get our wonderfully 
low prices and free 
samples We sell direct 
to you and save you all 
in-between dealer's 

Eroflts. Ask for Book , 
la 708 




""^ffifimrmfl'iYiilTv 
LOW PRICED GARAGES 

Lowest prices on Ready-Made 
Fire-Proof Steel Garages. Set 
up any place. Send postal for 
Garage Book, showing styles. 
THE EDWARDS MFG. CO., 
741-798 Pik* ft., CwtiMtli, 0. 




The Neatest Mechanical Job 
I Ever Saw 

The Popular Science Monthly will pay 
ninety dollars for the best answers 

WHAT was the neatest mechanical job you ever saw, 
and how was it done? Some neat ones recently de- 
scribed in the Popular Science Monthly were: A broken 
overhead shaft repaired without removing it. A magneto 
brush made from an old pencil. Tight pulleys quickly 
bushed. The action of a drill in soft metal made easy. 
Worn screws made as good as new. There are, of course, 
many other neat jobs, and we want to know in how many 
other practical ways they can be done. Tell us ! The 
Popular Science Monthly offers three prizes, — a first prize 
of $50, a second prize of $25, and a third prize of $15, — 
to be awarded in accordance with the rules set forth below. 

Rules Governing the Contest 



(1) Contestants are not limited 
to the number of neat jobs, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. The 
contest is open to everybody. 

(2) The method must be clear- 
ly shown either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant's 
name and address should appear 
on each sheet of drawings. 

(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular 
Science Monthly not later than 
5 p. m. on Saturday, July 31, 1920. 

(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. 
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(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and neatest 
job that you ever saw. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 

(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A descrip- 
tion of the methods which win the 
three prizes offered will duly ap- 
pear in the pages of the Popular 
Science Monthly, together with 
the names of the winners. 

(8) The editors of the Popular 
Science Monthly shall have 
the right to publish meritorious 
manuscripts which do not win a 
prize. The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 

(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a seDarate unit. 

(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 

(11) Send drawings and specifi- 
cations to the Neatest Job Editor, 
Popular Science Monthly, 225 
West 39th Street, New York City. 

CopyrK 




"At Last— A Real Job and Real Money" 

"And if only I'd started earlier, I could have had them five years ago. 
I didn't realize at first what spare time study would do for a man. Taking 
up that I. C. S. course marked the real beginning of my success. In 
three months I received my first promotion. But I kept right on study- 
ing and I've been climbing ever since." 

Every mail brings letters from some of the two million students of the International 
Correspondence Schools, telling of advancements and increased salaries won through 
spare time study. 



— 



How much longer are you going to 
wait before taking the step that is 
bound to bring you more money ? 
Isn't it better to start wow than to wait 
five years and then realize what the 
delay has cost you ? 

One hour after supper each night 
spent with the I. C. S. in the quiet of 
your own home will prepare you for 
the position you want in the work 
you like best. 

Yes, it will ! Put it up to us to prove 
it. Without cost, without obligation, 
just mark and mail this coupon. 



Hi 
I 

I 



__ TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7683, SCR ANTON , PA. 

Explain, without obligating me, bow I can qualify for the position, or in the 
subject, before wbich 1 mark X. 



ADVERTISING 
SALESMANSHIP 
Traffic Management 
BUSINESS MANAGEMt.NT 
Private Secretary 
Commercial Law 
Certified Public Accountant 
Higher Accounting 
Railway Accountant 
BOOKKEEPER 
Stenographer mod Typlal 
Good English 
Window Trimmer 
Show-Card Writer 
Sign Painter 
CIVIL SERVICE 
Railway Mail Clerk 
Mail Carrier 
CARTOONIST 
Illustrator 

Perspective Drawing 

Carpet Designer 

Wallpaper Designer 

Bookcover Designer 

TEACHER 
~ Common School Subjects 
" High School Subjects 
_ Mathematics 
H AUTOMOBILE OPERATING 

Automobile Repairing 

Auto. Electrical Work 



ELECTRICAL ENGINEER 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Electric Machine Designer 
Telegraph Engineer 
Telephone Work 
ARCHITECT 

Architectural Draftsman 
Contractor and Builder 
Building Foreman 
Carpenter 
Concrete Builder 
MARINE ENGINEER 
PLUMBER A STEAM FITTER 
Heating 6c Ventilation 
Plumbing Inspector 
Foreman Plumber 
MINE FOREMAN OHENOINEER 
Coal Mining 
Metal Mining 
Metallurgist or Prospector 



_, .^i iiur; 

Assay er 
J TEXTILE 



,E OVERSEER ORSI PT. 
Cotton Manufacturing 
Woolen Manufacturing 
Locomotive Engineer 
_j Roundhouse Foreman 



1 Mechanical Draftsman 
Machtnc Designer 
Machine Shop Practice 
Boilermaker or Designer 
Patternmaker 
Tool maker 
Foundry W'ork 
Blacksmith 
Sheet Metal Worker 
STEAM ENGINEER 
Stationary Fireman 
GAS ENGINE OPERATING 
Refrigeration Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
K K. Constructing 
Bridge Engine*: 
SHIP DRAFTSMAN 
Structural Draftsman 
Structural Engineer 
Municipal Engineer 
CHEMIST 

Analytical Chemist 

NAVIGATION 

Motor Boat Rnnn'i 

AGRICULTURE 

Fruit Growing 

Vegetable Crowing 
3 Live Stock 6c Dairying 
"POULTRY RAISER 



S,.«nub 
French 
ll:il.au 



Occupation 
and Employer- 



Street and No-. 



_Statc_ 



Canadian* may una] tMa coupon to i nttmational Lvrretpundtnct Schools, Mvntrtd. Ca t 
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DOUBLE 

Tire Mileage 

Save the high 
cost of new tires. 
Get many extra 
miles out of your 

Wo will send mis hand- A |j U,. »„, t 

some and useful i-enell Old tires Dy treat- 
clip to any boy desir- . . • 1 i i 

M <>ne. tnimh •/«<•• ing them with old, 

simply write for It. b 1 

Mention Popular Sci- r «i; n Kl ft 
ence Monthly. TCIiaOie 

NEVERLEAK 
TIRE FLUID 

30 cents worth in each tire ia a sure protec- 
tion against leaks. Stops them on the run. 
No trouble, no delay. 

Actually preserves the rubber and fabric. 

Makes tires wear twice as long. 
At all dealers. Get the genu- 
ine Ncverleak. Don't delay. 

Buffalo Specialty Co., 
Ellicott St.. Buffalo, N. Y. 




365£0NEDAY 

Ira Shook of Flint Did That 
amount of business In one day 

making and selling popcorn Crispettes 
with thi3 machine. ProfiU 269.00 

Mullen of Bast Liberty bousrlit two outfits recent- 
ly. Feb. 2, said ready for third. J. R. Bert, Ala., 
wrote Jan. 23, 1920; "Only thins I ever bought 
equalled advertisem en t."J. M. PattilcOcala, wrote 
Feb. 2, 1920; "Enclosed find money order to pay 
all my notes. Getting along fine. Crispette busi- 
ness all you claim and then some." John W. Culp, 
So. Carolina writes, "Everything is going lovely — 
business is growing by leaps and bounds. The 
business section of this town covers two blocks. 
Crispette wrappers lying every- 
where. It's a goad old world after 
all. Kellog $700 ahead end of 
second - -eck. M \i: r. Baltimore, 
250 in one day. Pen-in, 
330 in one day. Baker v 
3.000 packages, 
one day. 




WE 

Start You In Business 

Little oapltal,noexperienco.Teachyoa secret formula. 

BUILD A BUSINESS OF YOUR OWN 

The demand for crispettes Is enormous. A delicious 
food confection made without sugar. Write me. Get 
facts about an honorable business which will make 
you independent. You can start right in your own 
town. Business will grow. You won't boscramblineand 
1 crowdinsfora job. You will have made your own place, 

PROFITS $1000 A MONTH EASILY POSSIBLE 

Send post card for Htoatrared book of ficts. Contains cntliu- 
si-iitic letters from others — shows their places of bt:>:> ■ . 
(i-lU you bow to start, when to start* and all other information 
Deeded. It'g free. Write dow. 

LONG EAKINS COMPANY 
1505 High Straat SPRINGFIELD. OHIO 

Arithmetic of Electricity 

A practical treatise on electrical calculations of all 
kinds reduced to a series of rules. $1.50 Postpaid. 
Popular Science Monthly, 225 West 39th St., New York 



5ANDPAP£.e 

AMD 
EMKV-C10TM 
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This useful little 
knife-sharpener for 
electricians is made 
from a block of wood 



A Convenient and Effective 
Knife-Sharpener 

FOR several reasons, many electri- 
cians consider it useless to carry an 
oil-stone in their tool-bag. It seldom 
lasts for any length of time, owing to 
the abuse to which it is subjected, and 
moreover, it is not suited to the main 
purpose for which it is carried, that of 
keeping the knife 
wEDGt^ i n good shape for 

skinning wires 
and cutting 
"loom." 

The blade of 
the knife used in 
cuttingloom gets 
covered with the 
substance with 
which the wire 
is impregnated 
and renders the 
cutting difficult. 
This is especial- 
ly true when 
"weather proof" 
insulation is be- 
ing skinned from 
wires. These substances usually gum 
up the surface of an oil-stone after one 
or two sharpenings. The best way to 
keep a knife in good condition for such 
uses is first to remove the sticky coat- 
ing from the blade with a piece of 
medium sandpaper, then to touch up 
its edge on a piece of fine emery-cloth. 

In the illustration is shown a con- 
venient little substitute for the oil- 
stone. It consists of a piece of wood- 
strip about 2 in. wide and 5 or 6 in. 
long, with a thickness of an inch or so. 
A wedge-shaped piece is sawed from 
each end of this block, the wedges thus 
made being used to stretch a strip of 
sandpaper tightly on one side and a 
strip of fine emery-cloth on the other. 
The abrasive surfaces can be re- 
newed in a jiffy; the device is light 
and non-breakable and it costs noth- 
ing. — John A. Weaver. 

How to Make an Extensible 
Bit -Extension 

THE very fact that a bit-extension 
is intended to lengthen the reach 
of an auger-bit often makes it desirable 
that the extension itself be capable of 
being extended. While occasions call- 
ing for this adjustment are compara- 
tively rare with the ordinary carpenter, 




BIT EXTENSION EXTENDED 

It is the work of a few moments only torn ake 
the auger-bit extend to any length desired 

they are quite frequent with bridge 
carpenters, well-rig builders, and other 
mechanics working on heavy con- 
struction jobs. 
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O JfrS ftfc Oliver Oil-Gas Burner 

OV*cO / > 9 an attachment that makes any cooking 
«/ ^ X or heating stove a gas stove. No coal or 
«fe / wood. Cooks and bakes better than coal or 
/ wood in the same stove. 

Makes Its Own Gas {ES~?, ., 

one-fourth the coat of city gn*. Everybody knowi 
pas means cleaner, cheaper, quicker cooking, and ft 
cooler kitchen Notirea to start, no anhes, no chopping, 
shoveling, poking and dragging of coal. Saves hours of 
work and loads of dirt. No smoke nor odor Vou regu- 
late heat with valves. Simple, safe, easily put in or 
taken out. Simpl y seta on grate. No damage to stove. 
Lasts a lifetime. Thousands of users. In use lb yean. / 
SAVES MONEY — FITS ANY STOVE 

16 different models, one for every stove. 
Write for free literature — tells how two Ak^aV 
■rations kerosene equals more than 
ninety -seven pounds of coal. 

Oilier Oil-Gas Burner & Machine Co., X<t> 

2007 Pine St . St, Louis. Mo. /V" 
Wntirn Shipment, From Sin Francises. 
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Dnratex Guaranteed Shirts ttS&ZL 

Fine percale coat style shirts, assorted stripes, latin, 
tiered or soft cuffs. Neat and dressy. Or 3 soft pongee 
summer shirts, cool and comfortable, outing style. 

Introductory offer — Send $6.85 and receive shirts post- 
paid or send M. 00 and pay $5.85 and postage when re- 
ceived. Order today, state size. 

Money bae$ if not satisfied , Duratex catalog of guaran- 
teed furnishings free. We can fit any sized man. 
Large sizes a specialty. 

GOODELL & CO., 5S2 DURATEX BLDG., NEW YORK 

Larqesl mail order whnirtale hnberdatherv house in the vorti 



Clear Out Rats In 3 Nights 

"Rough On Rats'* rids your premises of all 
rats and mice in 3 nights. Change the bait 
you mix with "Rough On Rata" — that's the 
secret. Rats won't eat the same food that 
they know killed others. Varying the bait 
fools them. Druggiati and general stores 
sell "Rough On Rats"— the moat economical, 
surest exterminator. Write for "Ending 
Rata and Mice.** Mailed free to you. 

Jersey City, 
N. J. 



Chemist I ^ H 



$20 



Violin, Hawaiian Guitar. UkutelaT - 
Guitar, Mandolin. Corcit. Tenw Canjo or Banjo 

Wonderful new systrai of tcstcMotr note music by mail. To fl>< 
pupils In each locality, we c' u « a $20 superb Violin, Manaolfo. 
Ukulele, Guitar, Itawsf in Guitar, Cornet. Tenor Banjo or Banjo abso- 
lutely f ree. Very small charge for lessons only. We guarantee s>jc- 
ce»s or no charge. Complete outfit free. Write now. No oblig-adoa, 

SUNGERLANO SCHOOL OF MUSIC. Inc.. Dot. 17. CHICAGO, ILL 




"Lighting Fixtures" 

Ready to hane. 
Direct from manufacturers. 
Completely wired including glass- 
ware. 

Send for new No. 18 catalogue. 
ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 



Copy 
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The illustration shows a simple way 
of accomplishing this result without at 
all detracting from any desirable qual- 
ity of the tool. The method consists in 
simply cutting the stem near the shank 
and head, threading the cut ends, and 
re-connecting them with a pair of 
sleeves made from seamless tubing. 

The sleeves should be forced on the 
threads, on the shank-ends left back 
of the chuck, and on the square end, 
so that the only thing necessary to 
lengthen or shorten the extension is to 
screw the central section out and the 
desired section in. The threads can 
then be set up with a pipe-wrench or 
in the bench-vise which will prevent 
any possibility of their coming loose. 

Several threaded rods of different 
lengths may be kept on hand so that 
the same extension may be lengthened 
in a few moments from a few inches to 
several feet. — Henry Simon. 

Putting the Crippled Gas- 
Stove Back to Work 

BROKEN cast iron is difficult to 
repair in the ordinary way, and 
is, as a rule, not worth the expense 
of a welding operation. 

The gas stove shown in the accom- 
panying photograph was broken by a 
fall, which smashed its foot into small 
pieces. The foot was replaced by a 




Does this gas-stove repair sug- 
gest means of restoring to use 
other broken cast-iron articles? 

substantial and lasting repair, which 
consisted of ?-.s-in. strap-iron, as shown. 
Two pieces of strap-iron were used: 
one piece served as a cross-bar. and the 
other as the foot. Three holes were 
drilled into the cross-bar, one in the 
center and one at each end. One hole 
was bored through one end of the foot. 
The cross-piece and the foot were held 
together with a short stove-bolt. The 
cross-bar was then bolted to the open- 
ings in the stove with two more short 
stove-bolts. — Frank W. Harth. 
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At Home— In Spare Time 

as you would In actual practice 

Get into this constructive branch of industry where big salaries are paid. No 
previous training is necessary to become a capable draftsman with 
the help of the Columbia School of Drafting. You can master the 
practical lessons of our famous home study course, at home, in 
spare time. You will be personally coached and instructed, by mail, 
by Roy C. Clallin, president of the school, whose long experience 
asa draftsman and teacher, especially qualifies him to give you the 
training you need to become a successful Draftsman. 

Become a Specialist 

We not only give you thorough and prao 
tical training in Mechanical Drafting, teach* 
ing you to make actual drawings as you 
would in any drafting room, hut the additional 
benefit of a post- 
graduate course in 
some special branch of 
drafting. A big field 
of opportunity is thus 
opened to you as a 
trained specialist in 
this profession. 




CHIEF ENGINEER 
$5,000 to $50,000 a year 

Draftsmen Get 
$35 to $100 
a Week 




DRAFTSMAN 
$45 to $100 a week 



Because of the importance 
of his work the draftsman is 
paid a big salary and is al- 
ways in line for advancement. 
The draftsman's pay is from #35 to #100 a 
week. A knowledge of drafting is the step- 
ping stone to big technical positions in the in- 
dustrial field paying as high as #50,000 a year. 




LEARN DRAFTING. 
AT HOME 



How "Columbia" Students 
Succeed 

Students of the Columbia School 
of Drafting often secure positions 
at $2, 000 or more a year to start 
beiore completing the course. Hun- 
dreds of men and women with 
"Columbia" training are now mak- 
ing good with big concerns all over 
the country. Many more arc needed 
for splendid positions now open. 

Here is what "Columbia" training is doing 
for some of our graduates; Laurence John- 
ston, over 555,000 a year; George Murray, 
?45 a week to start: G. Tangorra, #2.800 a 
year; A. L. Gash, JS140 a month to start; \V. 
S. Burfbot, $150 a month to start; T.R. 
Brown, ?2,S6o I year; R. Fowkct, $3,700 a 
year. These are only a few of a great 
number of similar cases. 

77h's Complete Drafting Equip- 
ment Furnished to students of our 
school. The instruments ure of standard 
American make of the best quality, fully 
guaranteed, and become your property on 
completion of the course. Every instru- 
ment needed for the course is included. 



Big Concerns Employ "Co- 
lumbia" Graduates 

The best concerns in America employ 
Columbia graduates in their drafting 
departments because of the thorough 
practical training wc give which enables 
them to' step right into important draft- 
ing positions. Our diploma is the enter- 
ing wedge into big drafting rooms every- 
where. As a Columbia graduate you arc 
recognized as an experienced draftsman, 
not as a mere apprentice. Our training spells 
Success for you. Why be satisfied with a 
grinding, underpaid position when there are 
hundreds of promising positions open to you 
in the big field of Drafting. We arc called 
upon to place trained draftsmen more rapidly 
than we can produce them. General construc- 
tion companies, manufacturers, railroads, 
ship building concerns, engineering projects, 
etc., need draftsmen today in greater numbers 
and at better salaries than ever before. 

Send This Coupon Today 

Let us tell you the fascinating story of Drafting 
and how you can master this lucrative i.rcrewlon of 
hlg salaries and steady advancement through our 
help. Write touay to 

COLUMBIA SCHOOL OF DRAFTING, 

Roy C. Claflin. Prtsidrnl 
Dept .1140 Hth&TSi... N. W.. Wadiinjton.D.C. 



COLUMBIA SCHOOL OF DRAFTING, 

Roy C. Claflin. President ' 
Dept. 1140 14 4T St*., N. w. 
Washington, o. C. 








I am interested in your practical training In Me- 
chanical Drafting. Please send me Free, your illus- 
trated book of particulars, testimonials terms etc 
I am also interested in the special post-graduate course 
checked below: „ 

(Mechanical Drafting, or Machine Drafting Is the 
foundation course and is complete in ittclf .) 



Architectural Drafting. . 
Automobile Drafting. 

Electrical Drafting 

Aeroplane Drafting 

So© i.d Machinery Drafting 

Sheet Metal Drafting 

Structural Drafting 

HQghwav Drafting 

Patent Drafting 

Topographical Drafting. . . 



Ship Drafting 

Statistical Drafting 

Radio Drafting 

Automotive Drafting . 
Hydrographic Drafting 

Machine Design. 

Tool Design 

Shop Mathematics.. . . 
Builders' Course 



Name . 



City. 
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Don't let them sell you any other kind. 
The Auto-Wheel is the genuine Coaster 
wagon — and it's the only Coaster that 
will admit you to our Auto-Wheel Club. 

With the Auto -Wheel you can join 
our club and take in all our good times. 
You know it's a big, speedy coaster — so 
strong that It will carry a 1,000 pound 
load with ease — so fast that it will beat 
any other wagon made. 

Prize Contests 

Our new MAGAZINE for boyi 
tells of the prize contents we are 
holding periodically. We'll send you 
a copy of the magasine if you will 
send us the names of three coaster 
dealers, mentioning which one 
handles the wagon with 




on the sides. We'll also send you a 
booklet telling you all about our 
Auto-Wheel Club, which you can 
organize. 

The Buffalo Sled Co., 

157 Schenck Street. 
N. TONA WANDA. N.Y. 

In Canada: Preston, Ont. 



ShootWbhoutNoise 



Do away with that old 
fashioned report, and 
the disturbance. Avoid 
flinching, improve your 
accuracy and enjoy pre- 
cision shooting any- 
where at any time with a 

MAXIM 
SILENCER 




Build Your Own PHONOGRAPH 



lis Easy With Our Help 

A few hours' interesting work 
uvn many <ioll,tr>t ttml gives you 
it machine exactly to iiuit your 
ideal*. WV rurniOi motors, tone 
arms m-<- material, bl"e prints 
and full Instruction a, plays any 
record. Ynu enn mnke fine profit 
building phonographs for your 
friends. 

WrUt Tcdav for Off Free 
Blue Print Offer 

Agents wanted for our 
ready built phonographs 

Choritleon Phonorrsph Co. 
706 Monger Bid?., Elkharl, IncL 



SAVE 
OVER 
HALF 




ff>, Ok Boy ! 

. rx 



Build This Car 




li*tof pnrta 
showing how 
ltd this lad's car. 



An Electric Light for the 
Lawn-Mower 

FOR the man who gets home late 
at night and wants to mow the 
lawn some sort of a light may be 
necessary to facilitate his work. A 

TO HANDLE 

PIPE. 

CLCCTIEIC 
StAPCrl' 
LIGHT 



5WITCH 




BATTEev 



ADJUSTABLE! 
BRACKET 



PlPE-FLANCt 
LAWN-MOWEft hAfiSLC 



SVPHER MFC. CO., 174 Sypher Bids.. Toledo. Ohio. 



Why disturb the neighbors with early 
morning lawnmowing? Attach a light 
to the machine for evening work 

common bicycle searchlight is just the 
thing and can be attached to the 
handle of the mower. 

Set a pipe flange on the top surface 
of the handle about half way up. 
Screw a 6 inch nipple into that and 
an elbow on the top of the nipple, 
pointing back towards the end of the 
handle. Then set a horizontal piece 
of pipe in the elbow about 12 in. 
long. 

The light bracket can be attached 
to the upright nipple and the battery 
can be suspended from the horizontal 
piece, as on a bicycle frame. The 
switch can be carried up to the cross 
handle at the top. By setting this 
arrangement fairly high on the handle 
all flying grass will go under the light 
and not interfere with its illumination. 
— L. B. Robbins. 

A Device for Distributing 
Potatoes and Corn Evenly 

A SIMPLE marker to be used for 
spacing rows for corn, potatoes, 
etc., can be made from parts found 
around the average farm. The dia- 
gram shows the construction in detail. 

The cross-bar A is made from a 
stick of wood 4 in. by 4 in. To take 




Make from cast off parts found around 
the farm, this homemade potato- and 
corn-row marker does excellent work 

the shafts 2-in. holes are drilled at B 
These shafts can be made from 
young trees, for these have the neces- 
sary taper and are much more flexible 
than straight sticks. A large nail, 




For Outdoor Sleeping 

"THE COT OF MANY USES" 

WHEN the hot, sultry nights 
come — in the city — the coun- 
try — or the camp, this "Gold 
Medal" Cot with mosquito netting 
will be appreciated. There is no greater joy 
than outdoor sleeping and there's no better 
way to enjoy it than with a Gold Medal Cot 
—comfortable, convenient, light and strong. 

At Furniture, Sporting Goods and Hard- 
ware Stores and Tent-Makers. 

Write for Catalog and Dealer's name. 
COLD MEDAL CAMP FURNITURE MFG. CO. 

1723 Packard Avanue RACINE. WIS. 



fumxtur* far 



_ Heat folding 
om* and Camp 



Cold Medal 

Furniture For Home and Camp 



^JRERERAIR SHOP 



BIG ^10ney~ 

FROM THE START 



Every auto owner needs frequent tir 
Kadgcr Equipment makes the work i 
<-awty. Small investment puts rou into I 
of your own. Day ing up to *2(>u-$300 a 

WE TEACH YOU FREE 
No experience needed, We teach 
you at factory or by mail. Show you 
how to get thobuwhienat and handle 
your shop. Beit «y*tem r brgt ma- 
rhinra and money-making FREE 
AID SERVICE. 

Write for Tells how to vet into 
Catalog the lucrative Held right. 

Kail description of 
Badger outfit*. It'* frrt— write. 

Tire Repair 
Equipment Co. 

ZD Johnson SI. A»ltlos, Wis. 




We SELL NO CLOTHES 

BUT SAVE ¥0U MONEY. OUR WONDERFUL, SIMPLE 

RENOVATING PROCESS 

APPLIED AT I hi Ml. 

MAKES OLD CLOTHES NEW 

Provides You With Clean, Fresh 
Nicely Preised Garments Each Mornine; 

or start* you in a remunerative business. 
We have more than a score of practical 

MONEY-SAVING AND MONEY-MAKING SPECIALTIES 
The Economy Garment Cuttinj Syslem. 
The EeMtay Hud B ■(■«-■ Hols Maker, 
The Economy Fabric (wool, silk, etc.) Tut, 
The EeauiV Perfert Firirt Developer, 
The Econony Anti-Shrink Process. 
The Econony Anti-Fade Process, Etc 
Send SO ceils for "Econo ny and Correct Attire," from 
which men and women can learn how to 
dress better for less money. Imnedtate Reulti. 
Further particulars upon request, address, 
ECONOMY EDUCATOR CORPORATION. Dep.. 49 

2&2S-2537 Broadway, New York 
Agent*, Palenmen and District Managers Wanted 




RUNS ON KEROSENE 

ALCOHOL OR CAS ANYWHERE 

Genuine comrort and relief In the heat 
day an 1 night may be yo ra with one 
of the*p remarkable non-electric farm. 
I.very home and office needs one for 
health an I efficiency. This fan Is ideal 
for the sl-k. It is a pro\'eq success, 
quiet and convenient and runs any- 
where at almost no cost without elec- 
tricity, sprln s or wires. Sixth season. 
Three models. Three .sizes. 

BE WELL— KEEP COOL 
LAKE BREEZE MOTOR 
581 West Monroe St., - - - Chicago 



BIG MONEY SAVINGS FOR YOU 

built m,,t nrr v-I. aingle and twin*, 
to Sliw. (MM MOMMi 16. UU; tan- 
nw. $10. All mill guaranteed 
in good working order. New bi- 
.yclea and motorcycle* at Fac- 
tory price*. You gave dealers' 
'profits. Motorcycle and auto- 
mobile tires too. $.1.00. SJoroolete 




liO 



July, 1920 



driven as shown,- will hold each shaft 
in place. Strap-iron braces, screwed 
to the shafts and cross-bar, will serve 
to hold the contrivance rigid and pre- 
vent side-sway. 

Three markers are used, one serving 
as a guide and the other two to mark 
new rows. Old cultivator-teeth are 
bolted to lengths of wood 2 in. in 
diameter. The distance from the 
bottom of the teeth to the center of 
the cross-bar should be about 12 in. 

To prevent the marker from jump- 
ing out of its course or being broken 
by striking stones, etc., the holes A 
should be made longer than they are 
wide. This will permit a certain 
amount of play and will leave the 
tooth-holders rigid. 

The two outside markers are fast- 
ened in the same way as are the 
shafts; that is, with a large nail, as is 
shown in Fig. 2. The hole through B 
should be a trifle larger than the nail 
so that there will be sufficient play to 
permit the piece holding the teeth 
to move back and forth in the hole A. 

The .central marker is fastened with 
an eye-bolt instead of a nail. The 
single tree chain is fastened to this 
eye-bolt. The guide-bar, which is 
used for keeping the marker in its 
course and lifting it over obstacles, 
is a %-in. pipe, bent to shape and 
then tightly jammed into the holes. 

This Cement Saw-Buck 
Promotes Efficiency 

CEMENT has many advantages 
over wood in the construction of a 
saw-buck, or block for holding logs 
while sawing them into stove lengths. 

This substance is heavy enough to 
stand solidly under all stresses, it never 



LCATrttLR 5TRAP OR CHAIN 





The usual saw-buck is made of wood and 
the whole contrivance is as a rule rickety. 
Here is one that will clamp the log firmly 

wears out, and it is neat and attractive. 

The form for casting is merely a 
rectangular box that can be easily dis- 
mantled. The triangular groove in the 
top of the finished contrivance is pro- 
duced by nailing two short pieces of 
wide board together to form a V- 
trough, and laying it in place when 
casting. Two stout metal rings should 
be attached to rods or wires, and these 
rods or wires should be imbedded in 
the cement, near the top, two on each 
side. The rings are very handy for 
fastenting straps or chains for holding 
the log solidly to the block. Use a 
cement mixture of 1 part cement, 2 or 
3 parts sand and 3 parts gravel or large 
pebbles.— James P. Lewis. 
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POSITION 


SALARY 


0 -7 




ENGINEER 


1 ZD WEEK 






REPAIR MAN 


jU week 




MP — 


CHAUFFEUR 


Oil WEEK 



Put Your Name 
on This Pay-Roll 

Men like you are wanted for big pay positions in the fascinating field 
of automobile engineering. We have made it easy for you to fit yourself 
for one of these positions. You don't have to go to school. You don't 
have to serve an apprenticeship. Fifteen automobile engineers and special- 
ists have compiled a spare time reading course that will equip you to be 
an automobile expert without taking any time from your present work. 



Auto Books 

6 Volumes Shipped Free 

Now ready for you — an up-to-the-minute six- 
volume library on Automobile Engineering, covering 
the construction, care and repair of pleasure cars, 
motor trucks and motorcycles. Brimming over with 
advanced information on Lighting System, Garage 
Design and Equipment, Welding and other repair 
methods. Contains everything that a mechanic or 
an engineer or a motorcyclist or the owner or pros- 
pective owner of a motor car ought to know. Writ- 
ten in simple language that anybody can understand. 
Tastefully bound in American Morocco, flexible 
covers, gold stamped. 2,650 pages and 2,100 illus- 
trations, tables and explanatory diagrams. A library 
that cost thousands of dollars to compile but that 
comes to you free for 7 days' examination. 



Partial List of 
Contents 

More than 100 blue 
prints of wiring dia- 
grams. 

Explosion Motors 
Welding 

Motor Construction 

and Repair 
Carbureters & Settings 
Valves. Cooling 
Lubrication 
Fly-Wheels 
Clutch 

Transmission 
Final Drive 
Steering Frames 
Tires 

Vulcanizing 
Ignition 

Starting and Lighting 

Systems 
Shop Kinks 
Commercial Garage 
Design and Equipment 
Electrics 

Storage Batteries 
Cars and Repair 
Motorcycles 
Commercial Trucks 
Glossary 



Only 7c a day 



Not a cent to pay in advance. First you 
sec the books in your own home or shop. 
Just mail coupon and pay express charges 
when books arrive. You can read them and study them for seven whole days before you 
decide whether you want to keep them or not. If you like the books send only $2.80 in 
seven days and 82 a month until the special introductory price of S24.80 has been paid. 
(Regular price, $36. 00.) Along with the set goes a year's consulting membership in the Ameri- 
can Technical Society. (Regular price, SI 2.) This great bargain offer must soon be withdrawn. 

Send No Money Now 

Don't take our word for it. See the books without cost. There is so much profit in 
this offer for you, that we urge you to waste not a moment in sending for the books. Put 
the coupon in the mails today. Send no money — just the coupon! 

American Technical Society Dept. A-20-B, Chicago, 111. 



American Technical Society, 
Dept. A-20-B, Chicago, 111. 

Please send me the 6-volume set. 
Automobile Engineering, for 7 days' 
examination, shipping charges collect. 
If I decide to buy. I will send S2.80 
within 7 days and the balance at $2 a 
month until the S24.80 has been paid. 
Then von send me a receipt showing 
that the S36.00 set of books and the 
S12 Consulting Membership arc mine 
and fully paid for. If I think I can 
get along without the book? after the 
seven days' trial I will return them at 
your expense. 




Name 
Address.. . 
Reference 
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I'upular Science Monthly 



Just Published 

Experiments with 110 -Volt 
Alternating Currents. 

By J. D. ADAMS 

Why does the young electrician 
seldom have any practical knowledge 
of the 110- volt alternating current — 
the most important form in which 
electricity is used commercially? 

This condition exists because the many 
hooks for the beginner, excellent though they 
are, all seem to so carefully avoid the alter- 
nating current as though it were something 
that the youthful electrician should not 
tamper with. 

The purpose of this book is to show the 
amateur electrician that the 110-volt com- 
mercial circuit may be handled with perfect 
• safety and without involving the expense 
necessary to maintain a power supply. 

The only way to gain a thorough under- 
standing of electricity, as it is used com- 
mercially, is by direct personal experiment. 
The knowledge thus gained is of vastly more 
value and importance than that acquired 
from the performance of the stereotyped 
series of battery experiments so uniformly 
described in the text-books. 

The many experiments described in this 
look were all performed at a time when 
neither a machine shop nor a laboratory was 
available. The apparatus involved was 
necessarily made as simple as possible con- 
sistent with the securing of striking results. 

Fully Illustrated 
Price, Postpaid, - - $1.75 



A Lathe with a Change Speed Power Plant 



ELECTRICIANS' 
Wiring Manual 

By F. F. SENGSTOCK, E. E. 

This book contains all the essential infor- 
mation needed for the proper installation of 
lighting and power systems in houses and 
other buildings. It is written in simple, 
plain English by an Electrical Engineer with 
many years' experience on the Chicago 
Board of Underwriters. 

Profusely illustrated and contains many 
t.iliU-s and formulas. 

448 Pages, 415 Illustrations. 

New Edition 1920. 

Pocket size, flexible binding. 

Price, Postpaid, $2.50 



CONSTRUCTION 
of Small Alternating Current 
Motors 

By PROF. A. E. WATSON, 
Brown University 

This book contains complete instructions 
for building small alternating current motors 
in several sizes. The designs will be found in 
harmony with those of the very best manu- 
facturers and they can be worked out by the 
amateur for making useful instruments. 

Some of the subjects taken up are "Char- 
acteristic Features of Alternating Current 
Motors," "Construction of a One-Half 
Horsepower, Single Phase Induction Motor," 
"Procedure in Testing and Using an Alternat- 
ing Current Generator or Synchronous 
Motor." Clear, concise directions and careful 
drawings are features of this book. 

Fully Illustrated. Price, Postpaid, $1.25 

Popular Science Monthly 
225 West 39th St., New York 



By P. P. Avery 



AVERY serviceable and accurate 
lathe may be built of scrap parts, 
and a novel means of speed change 
may be obtained from an old auto- 
mobile transmission and engine fly- 



rod with a tempered center point and 
T handle. 

The chuck bearing is fitted with a 
shaft and filler made from pipe which 
has a thrust and is held in place with 



wheel. The lathe is made from two a key and safety set screw. The 

nuSH sr.T-5CRf.w- pipc I'simsnM-T 




Besides an old automobile transmission for the various speeds 
necessary, pieces of scrap iron were used to make this lathe 



pieces of L iron, 2 by 5 in. for the bed 
frame with the legs of J 2 by 3 in. flat 
iron bent, drilled and cut as shown. 

Place filler pieces at each end to 
separate the two members of the bed 
frame, using hard maple wood or cast 
iron of I J 2 in- thickness by 3 in. wide 
and 5 in. high. These fillers are held 
in place by ^ in. bolts and double 
lock nuts, with the bolt end riveted 
over. The chuck and tail bearing U 
pieces are formed of '2 by 3 in flat 
iron, the chuck end being securely 
and permanently bolted in place, 
while the tail is movable for adjusting 
to any distance along the bed. The 
wot bolts in each bearing are h /% in. 
and pass through a filler guide of 
l ls , 2 in. thickness. A % by 3 in. plate 
washer on the bottom makes a steady 
draw-up adjustment. Thread through 
both sides of the tail and make a ?| in. 



pulley on the end is connected by a 
3 in. face leather belt to a pulley of 
the same diameter on the tail shaft 
which is, in this case, the shaft pro- 
jecting from an old automobile trans- 
mission. The illustration shows every 
part in detail and the amateur should 
have no trouble in assembling the 
various components. The clutch 
pedal is fitted with a strip of K by 
1 Yl in. flat iron bent as a handle and, 
of course, the old gear shift lever can 
still be used without changing it. 

The operation is as follows. Pull for- 
ward on the clutch lever which will dis- 
engage the clutch and change the gears 
to the desired ratio with the other 
hand on the gear shift lever. This keeps 
the motor always normal and gives 
three varying speeds to the lathe as 
required. The gears may be changed 
without closing down the motor. 



Steadying a Ladder Against a Slanting Roof 



A LADDER placed against the gable 
edge of a slanting roof is always 
wabbly and dangerous. To overcome 
this is an attachment which fits the 
ladder and can be 




CLAMP--' 



adjusted to meet 
the height and 
pitch of the roof 
where the ladder 
touches. 

A loose clamp 
is made in the 
shape shown, and 
fitted around one 
leg of the ladder, 
where it will slide 
up and down. It 
is tightened in 

place by a bolt. This bolt has a flat 
surface on the bottom which bears 
against the ladder. 

A hole is then drilled through the 
middle of the clamp and a stud riveted 



ladder 

LCCj 



Have you ever 
wabbly ladder? 



sion which will hold the ladder rigid 
at any angle at which it is placed 



through it. This extends out about 
an inch. Then a flat piece is con- 
structed to fit down over the stud and 
slide over it a short distance each way, 
by means of a 
slot. One end of 
the slotted piece 
is turned ou + at 
right angles and 
riveted to a second 
piece used to bear 
against the edge 
of the roof. This 
arrangement is 
held in place on 
the clamp by a 
wing nut. 

By sliding the 
clamp along the ladder to the desired 
height and adjusting the slotted piece 
the right distance from the gable edge, 
the worker will be assured of a steady 
ladder. — L. B. Bobbins. 



LADDER 

ROOF 

tried to climb a 
Here is an exten- 



(-BOLT 
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Clip for Holding Photos 
and Drawings 

THE usual method of holding 
drawings or photos for copying 
is by fastening them with thumb 
tacks or similar means to a board. 
The device illustrated will not mar 




Why mar your photographs with 
thumb tack holes when spring 
arms will hold them just as well? 

the drawihg as would a thumb tack 
and will hold it firmly in any posi- 
tion. It is composed of two arms, 
one arm inflexible and the other 
springy. The curved end of the 
springy arm rests on the drawing and 
holds it in place. The twc arms may 
be swung in any position. 

As four devices are required, all the 
parts can be multiplied by four. For 
the arm A take a piece of strap brass 
M in. by 1/16 in. thick, and 4 in. long. 
Drill two holes in each end. The 
hole in one end is for a fulcrum rivet 
of arm B. Make the arm B from 
1 32 in. spring brass and shaped as 
shown. The rivet should be tight 
enough so that the arm B will not 
swing loosely. — F. W. Harth. 

When a Broom Is a Shoe- 
Cleaner 

WHEN the bootblack is charging 
ten cents plus the tax of a 
healthy "tip" for each pair of shoes 
cleaned and polished, why not dupli- 
cate the example of J. H. Vaughan, of 
Texas, who has found economical use 
of a discarded broom as a shoe and 
boot cleaner? Of course, the hand- 
made device is not capable of admin- 
istering the shining fluid but a thor- 
ough cleaning of the leather is the big 
end of the job. 

So uncover that frazzled broom 
long sequestered in some corner, 
eliminate the straws and strings by 
cutting, as il- 

CUT OUT AND BIND 5IDE5 

H 



lustrated bythe 
accompanying 
diagram, and 
make a notch 
sufficiently 
large for your 
foot to form in- 
fastem to timatecompan- 
ionship there- 
with. Saw the 
handle off to a 
convenient 
length to insert 
in a hole in the 
steps or porch of your home. After 
dispensing with the straw, the sides are 
compactly laced. — S. R. Winters. 




Cut the broom in the 
manner shown above, 
insert it in a hole in 
the front steps and 
it is a shoe cleaner 




Show Men 

The way to whiter teeth 

All statements approval by high dental authorities 



Women should test this new method 
of teeth cleaning. They usually decide 
the family tooth paste. Tooth protection 
depends largely on them. 

There are new facts to consider. And 
every woman, for her sake and her family's 
sake, should prove them. 

That film-coat 

Most tooth troubles are now traced 
to film. To that viscous film which you 
feel with your tongue. Millions of teeth 
are dimmed and ruined by it. 

Film clings to teeth, enters crevices and 
stays. The ordinary tooth paste does not 
dissolve it. so the tooth brush leaves much 
of it. 

It is the film-coat that discolors, not 
the teeth. Film is the basis of tartar. 



It holds food substance which ferments 
and forms acid. It holds the acid in con- 
tact with the teeth to cause decay 

Millions of germs breed in it. They, 
with tartar, are the chief cause of pyorrhea. 
So. despite the tooth brush, all these 
troubles have been constantly increasing. 

Now we combat it 

Dental science has for years sought a 
way to fight that film. Not on the surface 
only, but between the teeth. 

That way has now been found. Able 
authorities have amply proved it. The 
method is now embodied in a dentifrice 
called Pepsodent. To millions it has 
brought a new era in teeth cleaning, and 
leading dentists everywhere are urging its 
daily use. 



Ask for a ten-day tube 



Everyone is welcome to a test of Pepso- 
dent. Watch the results, read the reasons 
for them, then judge it for yourself. 

Pepsodent is based on pepsin, the di- 
gestant of albumin. The film is albu- 
minous matter. The object of Pepsodent 
is to dissolve it, then to day by day 
combat it. 

A new discovery makes this method 
possible. Pepsin must be activated, and 
the usual agent is an acid harmful to the 
teeth. But science has found a harmless 

REG U S. t^^^— 

The New-Day Dentifrice 

A scientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 



activating method, and active pepsin can 
be used to fight this film. 

Pepsodent combines two other modern 
requisites. And these three great factors 
do what nothing else has done 

Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after using. 
Mark the absence of the viscous film 
See how the Veeth whiten as the film-coat 
disappears. 

You will know then what is best for 
you and yours. Cut out the coupon now. 
This is too important to forget. 



1 0-Day Tube Free 

THE PEPSODENT COMPANY. 
Dept. 593, 1104 S. Wabash Ave., 

Chicago, 111. j 

[ Mail 10-Day Tube of Pepsodent to j 

I 



I 



Only one tube to a family 
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"Fit YOURSELF 
/2ar the Joy of Life 




STRONGFORT 
The Perfect Man 



No one can get real 
happiness out of life, 
however much money 
he may have, unless he 
is physically FIT. What 
are dollars to a man who 
can't eat a square meal 
without discomfort? 
Where's the joy in an 
elegant home, if consti- 
pation, dyspepsia, bil- 
Uousncss or any other 
chronic ailment makes 
you wake up each morn- 
ing with a nasty taste in 
your mouth, an ache in 
your bones and a mill- 
stone in your chest? 

The real Joy of Life 
comes from the posses- 
sion of red-blooded 
health and strength 
PLUS sufficient money 
— from the ability to 
live as you want to live, 
eat what you want to 
eat and do the thing's 
that please you. without 
being reminded every 
hour that you have a 
stomach or a liver or a 
heart that has to be 
considered and coddled 
like an old woman. 



PUT YOUR ENGINE IN OKI>EK 

Don't try to ride tlirouuli life with an engine 
that rattles, knocks, misses and is likely to break 
down in the middle of the trip. Take as good 
care of your human machine as you do of your car. 

It's a lot easier and less expensive to do. 
Nature will do the repairing, promptly, efficiently, 
systematically, if you give her a chance. With 
iicr help you can free yourself from the chronic 
ailments that make your life a burden; develop 
your figure and muscles; strengthen all your 
vital organs, and get back the health, strength 
and vigor you used to have. 

Don't make the mistake of thinking pill-eating 
will ever make you fit. Red-blooded manhood 
is not put up in patented packages. Druggist's 
dope may deaden your discomfort for a while, 
but it cannot aid the came of your trouble which. 
99 times out of 100, is some violation of Nature's 

STRONGFORTISM 

Stronsfnrtism is "The Science of the Normal." 
It gets right down to bedrock in its treatment of 
human ills. It is Nature's own way of rebuilding, 
revitalizing and rejuvenating the human organ- 
ism. 

I have spent my life investigating and studying 
out Nature's methods. By them 1 built myself up 
into the strongest man in the world. By them I 
have restored health and happiness to weak, 
sickly, anemic men and women in every part of 
the civilized world. By them I can and will 
build YOU up. so you are FIT to enjoy life, if 
you will follow my directions for a few months. 

SEND FOR MY FREE BOOK 

••Promotion and Conservation of Health. 
Strength and Mental Energy" will tell you 
all about the Science of Strongfortism — what 
it has done for others and WHAT IT WILL 
DO FOR YOU, no matter what your present 
condition is or what may have broujzht you to it. 

No medicines or drugs of any kind to take; 
no expensive apparatus to buy; no interference 
with your regular occupations — just Nature's 
way. You can practice Strongfortism and secure 
its wonderful benefits by devoting to it fifteen or 
twenty minutes a day in the privacy of your 
own bedroom. 

Send for the book today— WRITE FOR IT XOW 
and use tou.Kjii below. IT'S FRKK. but its real VALl'K 
to you cannot be measured in dollars. Enclose three 2c 
etamiM for packing and postage and I will mail you a 
copy at one" 

LIONEL STRONGFORT 

Physical and Health Specialist 

1306 Strongfort Institute NEWARK, N. J- 

CUT OUT AND MAIL THIS COUPON 

Mr. Lionel Slrongfort. Xetcark, N. J. 

Dear Strongfort — Please send me your book. "Pro- 
motion and Conservation of Health, strength and 
Mental Energy." for postaKc of which 1 enclose 6 
cents in stamps to cover mailing expenses. 1 have 
marked (X) before the suhject in which 1 am interested. 
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Deformity 
Insomnia 
Heart Weakness 
Short Wind 
Flat Fret 
Constipation 
Biliousness 
Torpid Liver 
Indigestion 
Nervousness 
Bad Habits 



. Colds 
. .Catarrh 
. Asthma 
. .Hay Fever 
. .Obesity 
. . Headache 
. . Thinness 
. . Rupture 
. .Neuritis 
. . Neuralgia 
. .Flat Cliest 



. . Weaknesses 
..Weak Eyes 
. .Falling Hair 
. .Poor Memory 
. . Rheumatism 
..Poor Cirrulation 
. . Skin Diforders 
. . Despondency 
. . Round Shoulders 
. . Lung Troubles 
..Increased Height 



Name 

Age. Occupation 

Street 

City .. . . . State. 



How the Mechanic Can Keep 
His Tools Bright 

THE machinist or other metal- 
worker who uses steel rules, 
squares, bevel-protractors and other 
instruments that are graduated in 
inches and fractions, finds that they 
soon acquire a slight coating of rust 
upon their surfaces, which makes it 
difficult to read the markings. The 
rust is caused by perspiration of the 
hands, as well as by dampness in 
places where the tools may be laid 
away while the artisan is working in 
mill or factory. The method of keep- 
ing tools bright adopted by machin- 
ists, is to polish them frequently by 
means of oil and an old piece of 
emery-cloth, kept especially for the 
purpose. The tools are scoured from 
time to time, as is judged necessary. 

The graduations on these articles 
being shallow, it is not long before the 
tool is rendered useless by having its 
markings wear away as well as its 
edges and corners wear around. As 
an "ounce of prevention is worth a 
pound of cure;" the writer devised the 
simple appliance illustrated, which 




The illustration shows the oiler with the 
cover off, and the box with its roll of 
felt in position, ready for immediate use 

has given satisfactory service for over 
fourteen years. 

To construct one of these oilers, 
obtain a lacquered tin ointment-box 
of 2^ in. in diameter and J§ in. depth 
(measured without the cover on). It 
can be bought for a few cents from a 
druggist. Also get a five-cent jar of 
vaseline. From a dry-goods store 
procure ft. of red felt, if your 

box has the diameter mentioned; if 
it is smaller, it will require less of the 
felt. This material should be \%\ in. 
wide. Spread a newspaper on the 
floor and rub the vaseline on both 
sides of the felt, then roll it up tight 
so that it will make a snug fit in the 
box. Put a pin through it to hold 
the roll together while it is being 
placed in the box. It is then ready 
for use. Lubricating oil can be used 
in place of vaseline if desired, but 
most oils contain a trace of acid which, 
small as it is, darkens the surface of 
the tools. Vaseline, being derived 
from petroleum, keeps the surfaces 
bright and free from rust. 

To use the appliance, take the cover 
off and rub the greased felt on all sides 
of the tool. Do this every day before 
going home from work. Your instru- 
ments will always be bright, rendering 
the taking of measurements easier as 
well as resulting in greater efficiency 




Attach this Motor 
to 

Your Boat 



New pleasures are open 
to the man who attaches a 
Lock wood- Ash Row Boat 
Engine to his row boat. 




It saves those long, hot, 
back-braaking pulls to the 
fishing or picnic grounds 
or the camp. 

It is simple, economical 
and practical and takes 
but a few minutes to 
install. 

Ask for our booklet 
and learn about the 
30-day trial plan. 



Loclcwood-Ash Motor 
Company 

2013 Jackson Street 
Jackson, Micb. 

(69) 
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ANCE 

the Newest Dances! 

YOU can learn Modern Ball- 
room Dancing now in your own home — no 
matter where you live — by the wonderful 

Peak System of Mail Instruction 

Courses on Fox-Trot. Waltz, One-Step and Two- 
Step include the la?t word in new Society dances — 
the Dardanella Fox-Trot, Belief, eld One-Step, 
London Rocker Waltz and the Modern Two-Step. 

New Diagram Method: Easily and quickly 
learned. Thousands taught successfully. Suc- 
cess guaranteed. 

Send Today for FREE Information. Write 
at onre for surprisingly low offer. (15) 

WILLIAM CHANDLER PEAK, M. B. 
President, Peak School of Dancing, Ino. Est. 1880 
Room 111, 821 Crescent Place, Chicago 




The Best Motor- Ci„lT„„ M„* attached to 

Cycle is the MCltey lYiOlOr your Bicycle 

Because it costs less to run, 
is simpler and more reliable. 
Easy to attach to any wheel. 
Write at once for prices. 
Agents wanted. Send stamp 
for circulars. 
STEFFEY MANUFACTURING CO. 
Department S. 5025 Brown Street, Philadelphia. Pa. 

Send 75 cents (no stamps) 

for All the Parts and Plans of our famous 

HERE BOYS Jersey skeeter 

w Great fun to make it in less than 

2 boon, and then see it fly 7.S feet. 7 other model*, 
all cloth wings. Airplane Circulet, 4 cent stamps. 

Most durable aeroplane made — Money back if not satisfied. 

NIFTY NOVELTY & TOY CO. 

Mail Order Office Newark. N.J 





[ASS PINS-RINGS 

P*^^ oi.cct nw r*ctc? ro you 

- i. uru- r.Tai n,: u i t II i.ih. tW 'IHI 



Ol.CCt r.OM IIOO.I 
Ol'H NEW CATALOG WITH SOO Or TttE 
LATEST UP-TO-DATE DESIG.NS FREE- 

C. K. GROUSE CO. 

12 Bruce Ave.. North Attleboro. Mass. 



Submit your Sons-Rdei-s on any subject cor OuR ^'C£ > «f*T*np 

WE REVISE P0CMS.C0MP05E rUSIC Of AMY OESCRIP-^J»J 
DfnSECURE COPYRIGHT AND EMPLOY ORIGINAL _--^p| lA^ONTAINS 
ftETMODS FOR FACILITATING FREE ^UO-^-jCel Ay^aaai INSTRUC- 
TION OR OUTRIGHT SALE OF SONGS ^Jl T J^>^T0Blffl«(l6»t)T(UJ 
UNDER THIS SUCCLSSFUL^f^MjJill^rWlriC^ 
CCtCERNSGUAWNTEE^r^T'J i£^rH15BStNTULANDfACIN«*P1WE» 
OT SATISfAC- ^tiU] \j2*m.W CHEAT WOW ACCOMPLISHED BTTrtPOP 
II0N ^r1^iijV^50N6INW»lieKM^ 
_Sf7\ J l^jV^WIDfR SCOPE AND GREATER OPPORTUNITIES AfTOROED ST ftACE. 
CjJJ-^KN ICKERBOOarc 5TVDlQS,204iM£TT BuwJJ.Y.Cin 
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by saving time. Keep the cover on 
the box to exclude dust when it is not 
in use. 

Should a person possess a rule or 
square that has been allowed to accu- 
mulate much rust, chemical means 
may be necessary to remove it. Heat 
1 qt. of distilled water and dissolve in 
it a quantity of chloride of tin in 
small portions. As fast as it dissolves, 
add more, shaking the bottle each 
time, until the water will not dissolve 
any more. This is called a "satu- 
rated" solution. Place the rusty rule 
in a dish filled with the solution, and 
allow it to remain over night. Then 
remove it, rinse it carefully in water, 
wipe it dry with a cloth, and the job 
is done. The rule will be a silvery- 
white color. Grease it with the oiler 
to keep it in condition. The tin solu- 
tion should be poured back into the 
bottle. — W. S. Standiford. 

When the Motor-Truck 
Engine Balked 

ONE cool morning a certain farmer 
accompanied by his son was 
bowling merrily over the road with a 
good-sized motor-truck load of pro- 
duce he was taking to a city market. 
They came to a fairly steep hill and 
started up when the engine suddenly 
began to sputter and miss, and finally 
balked. Surprised, for not five min- 
utes before he had negotiated a much 
steeper grade, the farmer threw out 
his clutch and allowing the engine to 
idle, backed slowly to the foot of the 
hill and tried again. This time the 
engine acted as before, only the 
farmer was not quick enough at re- 
leasing his clutch and the motor 
stalled. He floated to the bottom of 
the hill again where both he and his 
son got out and looked the engine 
over. 

"Acts as though the gasoline might 
be low," remarked the son. 

"It couldn't be," replied the father, 
"unless there's a leak somewhere, for 
I filled the tank before we left home." 

Nevertheless, they went carefully 
over the gasoline feed system but no 
leaks could they find. The carbu- 
retor was next examined to see if it 
was clogged by dirt or foreign matter 
and to make sure it was getting a full 
supply of gasoline, but no trouble of 
any kind could they locate. Exami- 
nation showed that the ignition system 
was apparently in good order. They 
then cranked the engine and after a 
few preliminary snorts it began to run 
evenly. 

Again they started up the hill, this 
time the son standing on the running 
board to the better observe the action 
of the engine. It worked fairly 
smoothly until the grade became 
steeper when, as before, it began to 
pop and miss, and then balked alto- 
gether. They backed to the bottom 
of the hill more puzzled than ever. A 
friendly truck driver came along, 
asked what the trouble was, and they 
explained. 



Oh Boy J 



The only 

tWO' 

cylinder 
motor in 
the world 
to drive 
a bicycle 




Think of the week ends — the holidays and 
the vacation this summer that I am going 
to have with my 

TWIN-CYLINDER 

Johnson Motor Wheel 

it will take me any place where there is a 
beaten path — 

And I am going to enjoy trips that I could 
not afford before, because this wonderful 
little power plant has convertedmy bicycle 
into a two-cylinder motor bike — 
Expense! Why it will travel 150 miles on 
a gallon of gasoline — 
That's much less than railroad fare and 
cheaper than car fare. It is light and simple 
enough for anyone yet strong enough for 
any man. 

Interesting descriptive marter mailed 
on request. Write for it today. 



THE JOHNSON MOTOR WHEEL COMPANY 
906 East Sample Street - South Bend, Indiana 




Cleartone Phonographs 

$4.00 to $200.00 Retail 

Our Sundry Dept. offers Needles 3Vc per thousand. 
Motor* SI. 35 to $14.76 each Tone-Arms ind Re- 
producers SI. 30 to $6.71) per set. Marin Sprints ZUC 
to 90c earn. Records. Needles. Sapphire Points 
and farts at reasonable prices. 

Write for our 84-pane catalogue, the only one of its 
kind in America, illustrating - 33 different styles of 
Talking: Machines and over 500 different t-'oono- 
■rraphlc Parts. 

LUCKY 13 PHONOGRAPH COMPANY 
Export Dept. 460, I . lattb Street. V i .. U. 9. A. 




$3 



AND 

■ month 



$4 WILL BUY 



A Beautifully Reconstructed 

TYPEWRITER 

With Every Modern W riling Convenience 

WRITE TODAY FOR ILLUSTRATED CIRCULAR 

Explaining Try-Before-You-Buy Plan 
HARRY A. SMITH, 306-218 North Welb St., Chicago, 111. 



MECHANIC 

^ue TIRE SURGEON 



O weis '6000 Home 

has substantial bank account; does $100 

business daily; ready to start second and larger Tire 
Surgery Station. This is record of John W. Blair, Ohio. Two 
years ago he was practically broke. Today he's successful. 

All credit to his prosperity is given to 
This interest- i/'i wv.l.hlLW 
ing and profit- 
able profession is 
available to every 
man— to YOU. 

Big records; Oldham earned $2,200 in 4 months; Gibbard, Mich., took in 
$45,000 in 9 months, etc. Can be EQUALLED or SURPASSED by you 

Tire Surgery Reclaims Casings From Junk Pile 
$200 to $500 Month Earnings iS^'ISSSE 

method of rebuilding worn, ragged, threadbare casings. Makes them like new. 
Adds 4.000 to6, 000 miles took] [tiros. Millions of tires used; thousands prematurely discarded 
— field is unlimited. Our instruction is thorough, and complete — and free. We give you a 
diploma that fits you for business management — shown you are capable in every phase of 
Tire Surgery. Big openings everywhere — cities, small towns or Villages. You arc looking 
for an unusual money-making opportunity. Her* it IftI _ _____ 

UM.liJiim^.lTTTTl 




We teach you 
free. Can be 

learned quickly 
in our school at 
Indianapolis, 
Ind., or at home 
by mail. 




Great Opportunity for Yon! 

Write today— investigate; read and learn what others Mr. M. Haywood, President, 

done— our FREE book and circulars explain every- M HAYWOOD TIRE & EQUIPMENT CO. 



_**T have done — our FREE book and circulars explain ever 
thing. Simply sign your name to coupon. Do it now! 



] Haywood lire & Equipment Co. F^^C^Si^Lr^ 

n-'l ]2H9 Capitol Ave., Indianapolis. Ind & 



1 284 Capitol Am.. Indianapolis, Ind. 



1S5 



Cor 




Learn Drafting 

Employers everywhere are looking 
for skilled draftsmen. They are offeiing 
good salaries to start with splendid 
chance for advancement. 

Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands good pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architecture. And drafting is just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
opportunities so great as now. 

Let the I. C. S. help you. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn't 
obligate you in the least and will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon now. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7685, SCRANTON. PA. 
Explain, without obligating me. how I can quality for tho 
position, or in the subject, before which I mark X. 

SALESMANSHIP 
ADVERTISING 
Window Trimmer 



! hhikhu i. uramn 

~ El.ttrl. l.lrhlint mci II ji. 
Electric Wiring 
Telegraph Engineer 
Telephone Work 
" hi i |[ > Mi n I m; I M I H 
™ Meth.nlral Ih-nft imuii 
~ M.rhln. Hbop Pr.etlt. 
_ Toolmaker 
Gas Engine Operating 
CIVIL ENGINEER 
Snrr.ylnr knd Mapplntr 
MINI Mil: I or I M.'K 

RSTiTIONlItT I M.1M 111 
Marine Engineer 
Ship Draftsman 
_ ARCHITECT 

Ceatraeter and ttnlld.r 
Architectural DrafUnan 
Concrete Builder 
Structural Engineer 
PI.llUIIIKtl AMD HF.iTlNO 
Sheet Metal Worker 
Textile 0*erteerorSapt. 

^onmisT 

3 MathematicB 



Name. 



Show Card Writer 
Sign Tainter 
Railroad Trainman 
ILLUSTRATING 
Cartooning 
BfSISESS BUS1GEME5I 
Private Secretary 
BOOKKEEPER 
Stenographer and Trplet 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

Conmon Srhin.l Rnbjeeta 

CIVIL SERVICE 
Railway Mall Clerk 

iCTonnnu.F. opERiTino 

Aato Uepalrlng 

Navigatio 
_A«RieOI.Tt 
□ Poultry Itellln 



urine 

on |HSp»nl.ta 
rOU ICrreoeb 
■ ulne ICItalUa 
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"Looks like your carburetor might 
be out of order," he suggested. 

"It couldn't be," stoutly defended 
the son, who had studied its adjust- 
ment. "That make of carburetor 
doesn't suddenly get out of order. 
Why, five minutes ago it worked per- 
fectly, didn't it, father?" 

"Yes, coming up Pepper's hill it 
couldn't have worked better," his 
father confirmed. 

The truck driver was unconvinced, 
but after examining the carburetor 
acknowledged he was unfamiliar with 
that make or its adjustment. Then 
feeling he could be of no further help, 
he drove on. 

The truck driver's reference to the 
carburetor set the son to thinking and 
he remarked to his father as they 
were starting up the hill again and 
the engine began to repeat its pre- 
vious performance, "It acts just like 
it does when it's cold, before it gets 
thoroughly warmed up." 

As the engine continued to balk, he 
got out, lifted the hood and felt the 
carburetor. 

"Why, it's cold," he exclaimed ex- 
citedly. He gingerly felt of the hot 
air intake feed pipe and found that this 
also was cold. The scent was growing 
warm, and following the hot air pipe 
to the heater on the exhaust pipe, he 
discovered ft had jarred or shaken 
loose at the connection, leaving an 
opening so that cold air could enter, 
consequently no heated air was de- 
livered to the carburetor. 

"There's the trouble, I'll bet," he 
said. 

Reconnecting the separated parts 
was the work of a few moments. 
Then after allowing the engine to run 
a few minutes, or until thoroughly 
warm they mounted the hill with 
ease. 

All of which proves that "hot air" 
is a very necessary element to the 
successful operation of a loaded motor- 
truck on a cool morning, especially in 
these days. — Ed. Henry. 

How to Make a Draftsman's 
Centering Instrument 

A HANDY draftsman's center that 
will not injure the drawing is 
illustrated in the accompanying pic- 
ture. It is simple, and can be made 



Canmtiai.a man M?»f( this coupon to T-a«-it 
International Correspondence Schools, Montreal, Canada 
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Get out into the 
open — have health- 
ful sport on Amer- 
ica's finest and 
best -built bicycle, 
the Black Beauty. Write 
for our catalod. select your 
model from our 40 styles 
and tell us. We'll ship at 
once. To make the wheel 
yours, pay a small deposit, 
then? I aweek(or$5amonth). 
Made at our own big factory. 
Wholesale direct price- 

18 Wonderful Features 

The Blac'c Beauty is built of the* 
N£lMt g.-ale material* by the 
larerMt etcluiivc bkyclc house ia 
America- It*cqnir>n.ent includes 
SU) FirMtorie Blue Non-Skid 
Tires; New Departure Coaster 
Bralc.-; moto bike saddle and 
oed^U; hindlehars that are triple 
plat«1 over copper to prevent 
rust, etc. Seamless steel tubing, 
racy Une«. dazzling nickel and 
enamel finish. 



FREE! Repn'f Kit, Tool 
. , * and stand 



S y«w manuitee and six months ac- 
r iilnnl inxtiranrc. Take adrantaice no«r 
of mjr ofTW of the wonderful Blark 
M' ii ity. From ■ i ,. to rider direct. 
Writ* for i ' today. 

Sundries Ba*- «ur factory »rlc*«. 

— •^■essMWB t,OW«r*t III til" COUltrV, 

Tire*, nmv t.. l -., lamp*. e!C. Send 
for Free Sundries CauiW. 

Haverford Cycle Co. 

Dept. 387 Philadelphia 



Why buy a centering instrument when 
you can make one from material on hand 
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Don't Wear 
a Truss 

Brooks' Appliance, the 

modern scientific invention, the 
wonderful new discovery that- 
relieves rupture, will be sent! 
on trial. No obnoxious springsl 
or pads. mr. c. c brooks 

Brooks' Rupture Appliance 

Has automatic Air Cushions. Binds and 
draws the broken parts together as you would 
a broken limb. No salves. No lies. Durable, 
cheap. Sent on trial to prove it. Protected by 
U- S. patents. Catalog and measure blanks 
mailed free. Send name and address today. 
Brooks Appliance Co., BJC State St., Marshall. Hicfc. 





WlBkeY our Bike a 

Motorcycle 



The low cost Shaw Attach- 
ment tits any bicycle. 
Easily put on. No Fpecial tools or knowledge nec- 
essary. Write at once for Free Book, also about 
Shaw Motorbicycle, a complete power bike at big saving- 

SHAW MANUFACTURING CO. 

Pe pt. jW Calasburg, Kansas 

BOWLEGSandKNOCK-KNEES" 
UNSIGHTLY 

f SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 

The Perfect Leg Forms 

PERFECT SALES CO.. 140 W.Mayteld Ave.. Dept. 45. Chicago, 1 11 

Agents— $ 50 to $70 a Week 

Fasy outdoor work applying the Century Process to 
automobiles and furniture. Every auto owner is your 
prospect. Three to six autos can be treated per day, 
at from 55.00 to Si 0.00 per auto. We teach you and 
put you in business. Complete particulars free 
Write at once. 

CENTURY PRODUCTS CO., 
Dept. 1°. Cincinnati, Ohio 

Wrestling Book FREE 



Laam to be an expert wrestler. Know scientific 
I wrestling, self -delsnse, and jui-jitaa. Develop ■ 
I eplendid physique, and have pci feet health. Join 
thia popular si^hooi and learn by mail. Tb* famous 
I world's champion*— tfa a marvaloua 

Frank Gotch and Farmer Barns 

I offer 70a a wonderful opportunity. Wrestling la 
I easily and Quienly Icarntci at home by mall. a£ea 

1 and tsoya write now lor splendid tree booh. 

IrYRESTUNGI Uarn all the aeienee and tricks. He able to handle 
IFOR HfALTHl bis" man with ees*. Accept thia wonderful wffer 
l i ■ - — - » NOW. Sand for free booh today, atattn* y oar ape. 

f arsMt Boms School of Wredtni. M!l IT Bj ftaj aj, Mai, 



How to Make Wireless Instruments 

A little book that fully describes the construction of 
spark wireless instruments and apparatus. Just thi 
thingforthe amateur. Illustrated. Price, postpaid, 25c 
Book Dept.. Popular Science Monthly 
225 West 39th St.. New York City 
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CL0THC5PIN 



Clothes-pins with their 
heads cut off and set 
in a board make an 
excellent tool - rack 



in a minute or two of time. A tri- 
angular shaped piece of heavy paper 
or bristol-board is used and a notch 
is cut on a previously drawn center 
line. The center line is used to line 
up the device with a T-square and 
the other notch is used to center the 
device on a center line of the drawing 
underneath. 

Near the end of the cardboard 
triangle on the center line carefully 
push a thumb tack through from the 
other side. Place the thumb tack 
head down on the drawing, having 
first drawn pencil lines to show where 
the radiating lines intersect, and either 
locate with the eye or test with a 
triangle. 

Clothcs-Pins Arranged to 
Serve as a Tool-Rack 

TO keep the small tools hung up 
and out of the way is not always 
an easy problem but if you can find 
some old clothes-pins and a board, a 
rack for holding tools like screw- 
drivers, files, 
chisels, etc., 
can be quickly 
made, and will 
prove a handy 
asset for the 
work shop. 

Cut off the 
heads of the 
clothes-pins as 
close to the end 
as possible. 
Then mark a straight line along the 
middle of the board and bore holes 
along it, slanting slightly downward. 
Into these the ends of the clothes-pins 
should fit tightly. Smear the clothes- 
pins with glue and force them into 
the holes. When they are dry, fasten 
the rack over the bench and the small 
tools will always have a place. 

An Old Film Will Make an 
Excellent Duplicator 

AN old photographic plate or film, 
l\ either exposed or unexposed, will 
make an excellent duplicating device 
capable of making twenty to thirty 
copies of typewritten or hand-written 
originals. 

Obtain an old plate or film and soak 
it for several minutes in lukewarm 
water. Then lay on a flat surface 
and remove the excess water by using 
several pieces of newspaper as a blot- 
ter. When the surface has become 
sticky so the paper peals off, then lay 
the previously prepared copy face 
down on the plate and smooth it 
gently by rubbing the back with your 
hand. Allow it to stay on for about a 
minute and then remove it. 

Blank pieces of paper are now laid 
on, smoothed out, and immediately 
peeled off. These will be found to 
have a perfect copy of the original. 

It is impractical to remove the old 
copy to make another as the ink eats 
through the film.— Victor H. Todd. 
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^PPriAI flEEED FREE OPINION AS TO 
JILUAL U IT Eft PATENTABLE NATURE 

Before disclosing an invention, the inventor should write 
for our blank form "Evidence of Conception." This 
should be signed and witnessed and if returned to us to- 
gether with model or sketch and description of the inven- 
tion, we will give our opinion as to its patentable nature. 

Our Three Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

HOW TO OBTAIN A PATENT 

Sent FREE on Request 

Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents. Our 
Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described, Articles on 
Patent Practice and Procedure, and Law 
Points for inventors. 

OUR TRADE MARK BOOK 

Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 

OUR FOREIGN BOOK 

We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

SPECIALIZATION Our Staff 

The field of invention is so fast that it is impossible for any one man to become an 
expert in all the different classes of invention. Only those practically skilled in the 
class to which the invention relates are capable of rendering efficient service. For 
this reason Victor J. Evans & Co. employ a number of patent lawyers and mechanical 
experts who have been selected for their special knowledge and ability in certain 
lines of invention. Each case is placed in charge of experts in the classes in which 
the invention relates. 

THE VALUE OF YOUR PATENT 

Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. This work will receive the benefit of skill and experi- 
ence acquired by a long and successful practice. We spare neither time nor pains 
to secure the broadest possible patents that the inventions will warrant. That every 
case entrusted to us receives our best efforts, and that our work is done consistently, 
skillfully and thoroughly is evidenced by the many unsolicited letters of commenda- 
tion that we receive constantly from our clients. We will furnish upon request lists 
of clients from any State in the Union for whom we have secured patents. 

Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 

Owing to the growth of our business we have established for the benefit of our clients Branch 
Offices in New York City. Philadelphia. Pa.. Pittsburgh, Pa.. Chicago, 111 . and San Francisco. 
Cal. These branch offices being located in these large commercial cities, together with our Main 
Office located near the U. S. Patent office, in Washington, enables us to more promptly handle the 
business of our clients, particularly as the branch offices are in constant touch with the Main 
Office and fully equipped to handle patent business in all its branches. 

Highest References — Prompt Attention — Reasonable Terms 




•FREE COUPON- 




VICTOR J. EVANS & CO. 

Patent Attorneys 



New York Offices Philadelphia Offices Pittsburfh Offices 

1007 Woolworth Bldg. 13S S. Broad Street 514 Empire Bldg. 

Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 

Main Offices, 760 9th Street, Washington, D.C. 

Gentlemen: Please send me FREE OF CHARGE your books 
as described above. 

Name Address 
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PATTkl TC IF YOU HAVE AN 
f\ t IN W INVENTION and DESIRE 
TO LEARN HOW TO 
SECURE A PATENT, send for Our Cuide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
etc. Send model or sketch and description of your invention and we 
will give our opinion as to its p. — — — — — — — — — — — — — — — . 

patentable nature. i 



RANDOLPH & CO. 

130 F St., N. W., Washington, D. C. 



CITY STATE 



PATENTS 



IF YOU HAVE AN INVENTION 
1 which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 

All communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patents, Trade Marks, Foreign 
Patents, etc. 

If you are a reader of 

SCIENTIFIC 
AMERICAN 

you are probably aware of the 
fact that it has a apecial appeal 
to the inventor* Each iaaue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 

MUNN & CO. 

SOLICITORS OF PATENTS 

683 Woolworth Building, New York 
624 F Street, Washington, D. C. 
Tower Building - Chicago, 111. 
Hobart Bldg., 582 Market Street, 
San Francisco, Calif. 
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>ATENTS PROCURED and 

TRADE-MARKS REGISTERED 

Twenty Years' Experience. Instructions and 
Terms on request. 

ROBB, ROBB & HILL, Attorneys at Law 

Specialising in Patent and Trade-mark Practice exclusively 
840 MrLiuliten Bldg.. 1 336 SHiofleW IMdg.. 
Washington. D. C. Cleveland, Ohio. 



Free Book on Patents 

Before applying for a patent write 
for a Free Copy of our book 
"How to Obtain a Patent," which 
contains valuable information and 
advice to inventors. It tells how 
to secure Patents. Send a model 
or sketch of your invention for 
our "Evidence of Conception" 
form and our opinion of its 
patentable nature — Free. Twenty 
year>*cxpcriencein patent matters. 
Write today for your 
FREE BOOK. 
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TALBERT £ TALBERT 

Patent Lawyers 



SM9 T.lbtrt Bldt.. WASHINGTON. D. C. 
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ADD $10.00 a week to your Income by beenmlng n local 
representative of 1'oPl LAH SCIKNL'K MONTHLY. 



PATENTS 

and 

Trade Narks 

Send sketch or model 
for actual search and 
report. Write for Book- 
let of instructions on 
patent practice and 
procedure. Prompt, 
personal service. . . . 

GeoRKimmel 

Patent lawyer* 



{ 39-H Loan and Trust Building. Washington, D.C. ] 



DIAMONDS 

ON CREDIT 




Diamond 
Rings SSS, 

II the popular mount 
logs, plain and fancy 
engraved, Green, 
White and Vellow 
Solid Gold, very 
special at $85,$ 100. 
$150 and up. Credit 
terms. See Catalog. 
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WATCHES 

ON CREDIT 



Send for Free-^ 
Catalog 

There are 128 paces 01 

Diamonds, Watches, J i-wclry, 
all priced unusually low. 
Whatever you eelectwili beavnt 
prepaid by ae. You ••• end 
examine the article right In your 
own hands. If natiafied, pay 
one-fifth of purchase price and 
keep it, balance divided into 
eight equal amounts, payable 
monthly. Send for Catalog today. Peart 



Loft la "Perfection" 

■*W2»B LOFTIS BROS. & CO., The National Credit lewelers 

Dept. t.371 108 N. STATE ST., CHICAGO, ILLINOIS 
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A Bench-Clamp for the 
Amateur Carpenter 

THE bench-clamp is a simple tool to 
make, yet it is a very excellent 
device. It is made from odd bar stock; 
the old square axle of a light buggy 
furnishes excellent material. 

The leg is bent at right angles. The 




BENCH 



If you have an old buggy-axle 
lying around, you can turn it 
into a useful bench-clamp 



section passing through the bench .is 
2 ft. long, and the section to which 
the U-piece is riveted is 10 in. The 
U-shaped piece is made of Yi by 1-in. 
iron. 

The pivoted arm is forged from a 
piece of the axle into the shape shown. 
The strip of iron set into the plank on 
the bench is a piece of Yr by 1 J-^-in. 
iron obtained from an old heavy wagon 
wheel tire. This strip is fitted up to 
take the clamp at various parts of the 
bench. The square holes are made by 
drilling a hole, filing it square, and 
then filing a key-way for the taper- 
wedge key. By prying up the key, 
the clamp is quickly adjusted for any 
height and by a light blow upon the 
key, it is secured. — C. H. Willey. 



How to Lock Your Tool-Box 
Securely 

THE accompanying illustration 
shows a combination lock for a 
tool-box provided with a drawer. A 
door-bolt here takes the place of a 
second lock. 

The door-latch is screwed to the 
inside wall of the tool-box, the bolt 
passing through a hole in the bottom 



^— TOOL-C HtS T-— ^ 




Tools can be stolen from the drawer of 
your tool-box. Why not give it a lock too? 

of the base. To lock the box, the bolt 
is first anchored, holding the drawer 
firmly fastened from the inside, then 
the tool box is locked by the key in the 
usual way. — Ernest Schwartz. 
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DONT LOSE YOUR RIGHTS 

TO PATENT PROTECTION 

Before ciificloBing your invention to anyone 
send for blank form "EVIDENCE OF CON- 
CEPTION" to be signed and witnessed. A 
sample form together with printed instructions 
will show you just how to workup yourevi- 
denee and establish thesamo before filing ap- 
plication for patent. As registered patent at- 
torneys wo represent hundreds of inventors all 
over the United States and Canadainthead- 
vanccment of inventions. Our schedule of fees 
willbe found reasonable. The form "Evidence 
of Conception," sample, instructions relating 
to obtaining of patents and schedule of fees 
sent upon request. Ask for them ,— a post card 
I will do. 



PATEN TS AND. 



vTff AOE MARKS 



MASTER^ ALME 



274 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms "Evidence of Conception." 




To the Man With an Idea 



|' I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, le^al protection and the 
development of his proi>osition. 
Semi sketch, or model and description, 
for advice as to cost, search through 
prior United States patents etc. Pre- 
liminary advice gladly furnished with- 
out charge. 

My experience and familiarity with 
various arts, frequently enable me to 
accurately nd vi*-e clients as to probable 
patentability before they go to any 
expense. 

Booklet of valuable information and form 
for pto[H*ilv (list-tosinK your idea, live on 
request. Write today. 

RICHARD B. OWEN 

Patent Lawyer 
6 Owen Building, Washington, D.C. 
2276-D Woolworth Building, 
New York City 
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THE PATENT INSTITUTE 



INVENTORS 
PATENTEES 
INVESTORS 

AND 

MANUFACTURERS 



Write for Information 



THE PATENT INSTITUTE 

9th. & Grant Place 
. WASHINGTON, D.C. 



An Inexpensive Typewriter 
Cleaner 

WHEN the typewriter keys begin 
to work with difficulty.it is a sure 
sign that the old oil on the delicate 
bearings of the type bars has become 
gummy, and no amount of re-oiling 
will do any good; unless, of course, the 
bearings are first thoroughly cleaned. 
To do this easily and without dis- 
manteling the machine, construct a 
cleaner of the simple squirt-gun type, 
as shown in the cut. It is made as fol- 
lows. Procure a % in. by 6 in. pipe 
nipple, wrap a piece of fine sandpaper 
around a round file, and thoroughly 
clean the inside of the pipe of all scale; 
next get a }.£ in. pipe cap into the 
center of which drill a 1/16 in. hole. 



3 RUBBER WASHERS 



HOLE. 



rttn"^ > IRON WASHERS 



When your typewriter keys get 
dirty and begin to work with 
difficulty this home-made gaso- 
line squirt-gun will clean them 

Screw this tightly on one end of the 
nipple. You now have the barrel of 
the pump made, and you can proceed 
with the plunger. From a piece of 14 
in. rod cut a piece 12 in. long, form a 
hand-grip at one end as shown, thread 
the other end for a distance of about 
1 in. and screw down a H in. nut, 
place a ]4 in. washer on this end and 
on the washer place three washers cut 
from sheet rubber or leather; put on 
the other Y\ in. iron washer and nut, 
tension the soft washers by screwing 
down this nut till the plunger fits 
tightly in the barrel. 

Having strained some gasoline 
through a piece of chamois skin or old 
felt hat — to be sure that no water is in 
it — and having placed the typewriter 
out in the yard, or out in the open far 
removed from any flame — push the 
plunger to the bottom of the barrel 
and submerge it in the gasoline; then 
draw it up and squirt with a hard, 
quick push, which will throw a fine, 
hard stream against the type-bar and 
other bearings. Allow the machine to 
dry about five minutes, and oil it 
thoroughly. To do this you will need 
a piece of very small copper wire about 
8 in. long; form a loop at one end 1 in. 
in diameter, flatten the other end for 
about an eighth of an inch; pour a 
little oil into a saucer, or some other 
clean receptacle, dip the flattened end 
of the wire into this. A small quantity 
of oil will adhere to the point, and 
apply this to the various bearings. 

Wrap both these utensils in a clean 
cloth and put them away for future 
use — you will never want to be without 
them after once using them, for they 
will be found invaluable for this kind 
of work.— Roy C. Bradbury. 
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BIG PROFITS IN A FAST 
GROWING BUSINESS 

Wouldn't you like to make more money, and be 
independent? Wouldn't you like to get all the 
profits by owning your own business? To be sure 
you would; then here is the opportunity. 

18,000 IN ONE YEAR 

Tire Rebuilding is one of the most profitable fields 
of the Automobile Industry; SI8.000 made in one 
vear by a man who started in a small way. 

YOU CAN DO IT TOO 

Vanderpool Tire Rebuilding Plants have made big 
money for ambitious men. One firm writes "Our 
plant is very satisfactory, we got our money back 
out of the first month's profits". Many have 
said that after working on several makes of Vulcan- 
izers, they chose the Vanderpool* when going 
into business* Names on request. 

LARGE PRODUCTION —BIG PROFITS 

The Vanderpool 5 Cavity Plant will rebuild and 
retread 9 Tires and 5 Tubes at the rate of S30 an 
hour. Any one or all of its parts can be shut off 
making it economical and speedy. 

The Vanderpool can be furnished in alt sizes and 
we will design special plans for equipping your shop 
whether you start in a large or small way. 

DO IT NOW— DELAY LOSES MONEY 

Write for price list and Tire Rebuilding Manual 
full of valuable information. Price 25t . 

Vanderpool Vulcanizing Co. 

Dept. 7-F SPRINGFIELD, OHIO 



CAN YOU 

think of a simple, practical idea 
that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed Right 
Now. YorR brains can help. Send to- 
day for out great new book— "Inven- 
tions and Trade Marks, Their 
Protection and Exploitation" 
and learn more abrut making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
too. A poatal will do- 
it ii Ire*. 



We help our clients, 
without charge, to get 
the dollars out of their 
Ideun- having nullities 
none others possess. 

Advice free. 

Don't delay— get th© 
book at once. 

AMERICAN 
INDUSTRIES, INC. 

201 Patent Dept., 
WASHINGTON, D. C. 



PATENTS 
ADVERTISED 
For SALE FREE 

In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 

Published for the 
man with an Idea 
Pend for free sample 
copy. One year's sub- 
scription 60c. 



PATENT/SENSE 

INVENTORS— 
MANUFACTURERS 




for 

I nventors and 
Manufacturers 

Sr»T« U,TIO*> 

U\ return mail FREE. 

Write LACEY& LACEY 

Dept ■! Udshuijfan.DC 

Copyrighted i 
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Forest Trees Come to Aid of Radio Men 

The forest ranger has a valuable 
ally in the new radio-telephone 



LAST year, the Federal Forest 
i Service thoroughly tested the 
radio-telephone in the western national 
forests, and ascertained that under 
average conditions in those regions, 
the wireless method of communication 




Packing wireless telephone equip- 
ment into the mountains. When 
the trail gets too steep for the mule 
the rangers carry the equipment 

was more satisfactory and much cheap- 
er than the installation and opera- 
tion of the ordinary telephone system. 
For example, two complete wireless 
stations were installed with a talking 
range of 60 miles, for $3,000. This 
included the power plant and all 
accessories. A telephone system of 
similar character and length would 
have cost over $5,000 at that time. 
The radio-telephone is easily installed 
and is simple to operate as soon as 
the rangers become familiar with its 
technique. In one instance several 
months after a certain set was placed, 
two green hands who previously had 
been uninformed about wireless tele- 
phony were able to expertly take and 
send messages. 

At each set two suitable trees are 
cleared of. boughs and branches and 
wires are stretched between them to 
serve as antenna. The storage 
batteries and other equipment are 
usually placed in a tent which is re- 
served as the communication center 
of the camp. The communication area 
to each set has ranged anywhere from 
10 to 300 miles, the average distance 
from the set where portable outfits are 



used being about 50 miles. During the 
current year 42 sets have been estab- 
lished at various points in the national 
forests of Wyoming, Montana and 
Oregon. With great labor, the storage 
batteries and other equipment have 
been packed into the mountains on 
the backs of forest rangers. At the 
present time a recently invented gaso- 
line engine is being used for re-charging 
the batteries at some of the camps, 
thereby reducing much of the hand 
labor formerly necessary in conveying 
the dead batteries from camp to town. 

Last year the War Department, 
through its flying schools in Southern 
California aided the Forest Service 
representatives in patrolling national 
forests in the Golden State in the 
fire location work. This season the 
work will be continued and extended 
into northern Wyoming, Idaho, and 
Montana. Twenty forest rangers are 
now attending ground schools at one 
of the army camps in order to become 
familiar with the flying activities so 
that in their ground work in coopera- 
tion with the airplane patrol service 
they can render efficient service. It is 
planned to utilize the radio-telephone 
as a means of communication between 




Showing how a forest ranger 
operates his radio-telephone 

the airplane patrols and the rangers 
below to facilitate the transmission of 
information about fire outbreaks. Sug- 
gestions now before Congress are that 
the 154.000,000 acres of national for- 
ests be henceforward policed by flying 
machines. It is estimated that 90 
planes would be required for such ser- 
vice and that the annual saving in 
valuable timber and grazing land 
would more than pay expenses. 

The foregoing shows how the wire- 
less telephone is invading the forests of 
America. The other important appli- 
cations of radiotelephony must not, 
however, be lost sight of in the natural 




Two tree-tops are cleared of limbs and 
the antenna wires strung between them 




He is receiving the first wireless tele- 
phone message ever sent in national forests 

interest of new developments. As 
examples we may mention its uses for 
ordinary ship-to-ship and ship-to-shore 
business traffic, for communication 
with long-distance railway trains, and 
in lighthouses for assisting ship navi- 
gation in fog. We are on the thresh- 
old of great developments in this 
direction. 

Two Radio Records 

TWO long-distance radio records 
are arousing special interest among 
operators of low-powered stations. 
They were made by the sister ships 
Colombia and Venezuela, of the Pacific 
Mail Steamship Company, while on 
their way home from Asia, working 
with the Inglewood Navy Radio 
Station which is located near Los 
Angeles. Each ship was equipped 
with a 2-kilowatt radio set. 

Inglewood has two towers, 325 feet 
high, and is equipped with a 12-kilo- 
watt federal arc apparatus. 

When the Colombia was 4,100 miles 
from our coast she first got in commu- 
nication with the Inglewood Station. 

For a real long-distance radio record 
for low-powered stations, however, 
the Inglewood operators and those on 
the Venezuela deserve the palm. On 
November 11 the Venezuela, about 
seventy miles out from Yokohama 
and 5,900 miles from the Inglewood 
Station, got through to the Inglewood 
Station and exchanged a number of 
messages. Radio experts say this i3 
the record for low-powered stations. 

A 2-kw. set is ordinarily good for a 
maximum distance of 400 miles during 
the day and 1,000 miles at night. 
The remarkable distance covered by 
the Venezuela 2-kw. set would appear 
to indicate that a new type of equip- 
ment was involved, but this has not 
been stated. — J. W. K. 
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What's Happening to the 
Amateur's Decrement? 

THE answer to this question is that 
his decrement is vanishing. Many 
amateurs are now using continuous 
wave sets which involve vacuum tubes. 
Some are using quenched gaps and 
are sending out wave trains that are 
very nearly steady. Each wave is 
only a little weaker than the pre- 
ceding, that is the decrement is small, 
and the interference is not nearly so 
troublesome as it was with the old 
spark sets. The smaller the decrement 
the more amateurs can live in peace 
and harmony within a given radius, for 



Early type of 
wave meter 
with addi- 
tional coil 
for extend- 
ing its wave 
length range 




the more messages they may transmit 
through the ether without interfering 
with each other at the various receiv- 
ing sets. 

Mr. Amateur with the high powered 
set, are you doing your share? There 
are two ways to find out. One is to 
stand by for complaints and comments 
from others who are trying to carry 
on communication at a wave length 
very near that which you are trans- 
mitting. The other way is that of 
self-analysis of which we hear so much 
today. 

For this you need a wave meter 
which you can either buy or make. 




Recent improved type of wave meter 
with the coupling coil inclosed in the case 

It can be made as follows: make up a 
tuned circuit, containing a fixed in- 
ductance coil and a variable condenser, 
which has a tuning range on both sides 
of the wave length in which you are in- 
terested. Connect a small sensitive 
hot wire ammetir like that of Fig. 1 
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Radio Telegraphy and Telephony 
Can Now Be Mastered at Home By 
Marvelous New Method 

You can now learn Wireless Telegraphy 
Telephony in spare time at home, 
quickly and easily by mail, 
through the famous Home Study 
Course of the National Radio In- 
stitute and with the help of the 
will send you. Then you can 
travel if you want or locate in land station work near your home. 

Salaries Up to §15,000 a Year 

Our graduates start work as Senior Operators 
at $125 a month with all living expenses paid. 
Advancement to high positions is rapid with 
bigger pay, as follows: Radio Engineers 
$i,500 to $15,000 a year; Radio Aids $(i to 
$15 a day; Aerial Mail Service $1,500 to 
$2,400 a year and 10 r o bonus; Radio Inspec- 
tors $1,200 to $3,500 a year. Our Graduates 
are guaranteed positions upon securing their 
official license after taking our course. 

Send Coupon for FKKH Book 



This Fine Natrometer Sent to Every Student 

We wild you tins wonderful set to use while taking our 
Home Study Course. It becomes your |>ersonal property 
on completion of the course. The Natroineier automatic- 
ally M-ndw you nu-ssaRes at varying speeds as you would 
receive them from distant wireless stations. 

Spe< i.-il Privileges to National Radio 
Institute Students 

Combination course in Wireless TeleRraphy and Telephony 
for price of one course; 

Post Graduate Course free, at Waahinaton school, if desired; 
Complimentary memlnTship in \. R. I. Relay League 
with handsome blue and gold membership pin; 
Handsome diploma suit able for framing: 
Complete automatic N'at rometer outfit and carrying case ; 
Personal help in securing position and endorsement of 
institute officials. 

SEND FOB FREE HOOK 

Send the attached coupon TODAY for free copy of our 
valuable and interestin« book "Wireless The Opportunity 
of Today." telling how we help you win success in Wireless. 

NATIONAL RADIO INSTITUTE 

Amtrica's First and Foremost, Established 1914 
Dept. 241, 14th and U. Streets, Washington, D. C. 



National Radio Institute, 

Dept. 241. 14th & U St*., N. W. . 
Washington, O. C. 
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Transformers 

Will give you a greater 
sending range. 
1 ,600 miles have been 
covered with a 1 ■> K.W 



Write for Bulletin. 
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-fj% Home Study Course in §g m 

Spanish 

Salesmen. Bookkeepers, Clerks. Stenographers, 
can increase their earning; power thru a knowledge 
of Commercial Spanish. The South American field, 
now opening up on a tremendous scale, offers splen- 
did inducements to men and women who understand 
Spr i.ish. The LaSalle Homo Training Course giveB 
you a mastery of Spanish in a surprisingly short 
time. Instruction can be carried on during your 
spare time without interference with regular work. 
Every week you let hours slip away in which you 
could easily learn Spanish and qualify for a respon- 
sible position with some large American exportinr 
firm desirous of increasing their Latin-American 
business. Write for catalog co.^.,»letely describing 
our Home Study Plan and the ( pportunities open to 
those having a knowledge ci Commercial Spanish. 
LaSALLE EXTENSION UNIVERSITY 0ep«.7»3-S Chicago 
"The Largest Business Training Institution in theWorld 



Be An Amateur 
Radio Operator 



Set up your own Wireless Station 
and "Listen-in" on radio news from 
everywhere. Anybody can do it. 
Our new book, "How to Set Up 
An Amateur Radio Receiving Sta- 
tion" tells what you need, how to 
Ret it. how to set it up and operate 
it. Kxplains wireless so everyone 
can understand and gives infor- 
mation about Radio work. Send 
10 cents in stamps now and get a 
copy. 

DE FOREST RADIO TEL. AND TEL. CO.. 
1393 Sedgwick Avenue, - New York City 



"ASK ANYONE WHO HAS USED IT" 

Brandes Wireless Headset 

TD I Al liuy a Hrandea 8u- 
1 IVlrlLi perior Headset and 
r^CCTir D "f*e It critically for 
VJr rSLlK ten daye. Then. If 
H doesn't come up to our claims 
or your expectations, return It 
and your money will be cheer- 
fully refunded. Tent. It — com- 
pare with others— fur sensitive- 
ness, clearness distance. Prove 
for yourself the line quality, 
the "matched tone." The two 
dluphruems toned exactly alike, 
«! rendition the slKiuits and pre- 
vent hlurrinK. t'sed by many 
V. S. Gov't experts and experts 
abroad: by chIIpkcs and techni- 
cal schools; and by profession- 
als and amateurs everywhere. 

Send 4c for Catalogue R 
C BRANDES. Inc.. 32 Union Sq.. Room 813, New York. U. S. A. 

WIRELESS RECEIVER SPECIALISTS 




'Superior** Set 



" Tff£lWJ HONEY IN IT " 

o^lLEARN TELEGRAPHY^ 

r_zrziiQRSE and wi BEi ^ss^f^T 

In half usual time, nt trifling cost, with the wonderful 
Automatic Transmitter THE OMNIGRAPH. FSenda 
Unlimited Morse or Continental messrpjes, nt any speed. Just as an expert operator 
would. Adopted by U. S. Gov t, and leading Universities, Colleges and Telegraph 
Schools. 4 styles. Catalog free. 




TEACH YOURSELF 



OMNIGRAPH MFG. CO., Dept. H., 39 Cortlandt St., New York. 
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Use Your Head 

The man who succeeds is the man 
who uses his head. These practical 
books will put you on the road to 

success. 

Means Money to You 

The most valuable techno-chemical 
formula: book published, including 
over 10,000 selected scientific, chemi- 
cal, technological and practical recipes 
and processes is the 

Twentieth Century Book of 

Recipes, Formulas, and Processes 

This book of 800 pages, gives 
thousands of recipes for the manu- 
facture of valuable articles for every- 
day use. Hints, helps, practical 
ideas and secret processes are re- 
vealed within its pages. It covers 
every branch of the useful arts and 
tells thousands of ways of making 
money. Cloth binding. Price, post- 
paid, $4.00. 

Getting a Good Job 

By Charles R. Barrett 

A practical solution of the problem of fitting the 
right man to the right place, based upon the experi- 
ence and practice of some of the most successful 
employers, employment managers and employment 
agents in the country- It is specially designed to show 
the employe how to utilize his training and experience 
to the best advantage when seeking employment or 
promotion. It explains the basis upon which men are 
hired or promoted, describes successful methods of 
going after a job, and gives much practical informa- 
tion regarding advertising for a situation, writing 
letters of application that bring results, and making 
a favorable impression in a personal interview. 
Chapters include such subjects as: "The Right 
Place," "Training and Experience," "Personality 
Counts," "Salary Expected." "Going After the Job," 
"Applying by I-ctter," Employment Agencies," 
"Applying in Person," "The First Job," "The 
Employment Manager" and "Winning Promotion." 
Your chance of promotion — Capitalize your record — 
Selling out to a competitor — Trial promotions — 
Employers pay for efficiency — Get your employer's 
advice — Lines of promotion. Price, postpaid, $1. 15 

Automobile 

Repairshop Shortcuts 
1500 Kinks 

This book contains over 1,500 time and labor 
saving methods and devices that have proven ex- 
ceptionally helpful in repairing or adjusting engine 
clutches, gear-sets, running gears and bodies, etc., 
and in managing and equipping shops. Mere gim- 
cracks and novelties that have no practical value 
have been omitted. Every word is simple and to the 
point; and the whole book is gotten up with the 
idea of enabling the good mechanic to become a 
better one by utilizing the experiences of others who 
may possibly have devised quicker methods of doing 
the work than he is now using. 

Progress coracs largely from experience, and here 
is the opportunity to study the methods of over five 
thousand experts who were all striving to find a better 
way to do some job and to shorten'thc time required 
to do it. 

More than 1,500 illustrations. Cloth binding. 
Price, postpaid, $3.50. 

Make Perfumes— Make Money 

Perfumes and Cosmetics, Their Preparation ana* Manufac- 
ture. By G. W. Askinsok. A comprehensive treatise, 
in which there has been nothing omitted that could 
be of value to the perfumer or manufacturer of toilet 
preparations. Complete directions for making hand- 
kerchief perfumes, smelling-salts, sachets, fumigating 
pastilcs; preparations for the care of the skin, the 
mouth, the hair, cosmetics, hair dyes and other tcllet 
articles are given, also a detailed description of aro- 
matic substances; their nature, tests of purity, and 
wholesale manufacture, including a chapter on syn- 
thetic products, with formulas for their use. A book 
of general, as well as professional interest, meeting the 
wants not only of the druggist and perfume manufac- 
turer, but also of the general public. Nearly 400 pages, 
illustrated. Price, postpaid, $5.00. 

Book Department 

POPULAR SCIENCE MONTHLY 

225 West 39th Street New York 



into the circuit as shown below. Your 
wave meter is now complete. 

The condenser and thermal instru- 
ment should be mounted in a box and 
the coil attached to the top of the box 
on an arm or pivot. This permits the 
coil to be rotated so as to vary its 
coupling with the circuit under meas- 




When this hot wire ammeter is connected 
as shown in diagram we have a wave meter 



urement without having to move the 
box. The leads to the coil should be 
separated about an inch and tied to 
keep them always the. same distance 
apart so that their capacity does not 
change. 

The next step is to calibrate the 
wave meter. The simplest way in- 
volves getting some friend, who has a 
good wave meter, to send for you. 
Or ask some strong station just what 
his wave length is. To calibrate, you 
couple the wave meter coil to your 
antenna coil and tune in your friend. 
The hot wire ammeter will not be 
sensitive enough so leave it in circuit 
but connect your detector across the 
condenser of the wave meter and 
receive in the ordinary way. Mark the 
setting of the condenser and then look 
for some other wave lengths. Of course 
if your receiving set is calibrated you 
need only to switch the wave meter 
circuit over as a substitute and tune 
it to receive the same station as you 
received on your regular set. 

The chief use of the wave meter is to 
check the frequency of your own trans- 
mitting set and to tell you how to 
adjust it so as to have a small decre- 
.ment. For this purpose couple the 
wave meter coil to your antenna coil 
and see what setting of the condenser 
gives a maximum reading of the 
ammeter. This gives your wave length. 
If the ameter reading does not change 
much as you vary the condenser it 
means, of course, that your resonance 
curve is flat, that is that your dec- 
rement is high and troublesome to 
others. — Ten Broeke. 

How to Use Your Wave 
Meter 

IF you don't want to be rated as an 
"etheric pirate," to use Dr. De 
Forest's phrase, you can protect your- 
self and your neighbors by the proper 
use of your wave meter. My method 
can be learned by an ordinary operator 
in a half an hour or so. 

First couple the primary and second- 
ary of your transmitting set very 
loosely and then tune. Now couple 
your wave meter coil to the secondary 
of your transmitter. If you are not 
sure what loose coupling really means 
separate your primary and secondary 
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Intensely interesting booklet free. 

Wonderful results. 
WINSLOW E. CHASE, Washington, D. C. 



WARNER'STJt a o l S^» 




CAL. 



THE 
PISTOL 

That 
Shoots and Hit* 
the Mark" 

Before buying ask roar 
dealer about the $13 

Warner " Infallible." 
Get tb« bait and uTl 



$5 



G«t a Warnir "Infallible" Automatic and teach tha 

women bow to plug the boll's rye. Target shooting la 
intense, n citing sport Kseellent training for nerves and 
•yea. Teaches self-reliance, confidence and familiarity 
with weapons. What a Shooter Says ;" Your 'Infallible* 
Automatic Piatol is all that you claim and more. I pat 
■even shots in bull's eye one inch In diameter ftt distance 
of twenty-five feet with the pistol. The accuracy of 
this arm is unsurpassed by any regard! -ss of price." 
C. S. Hoffman, 157 Oakwood Avenue, Orange, N. «9. 
FREE LESSON OFFER 
An authority has prepared for 
on, a set of six lessons on the 
Art of Pistol Markmanshlp. 
These lessons are of marvelous 
value in the ase and care of a 
Warner" Infallible" Automatic. 
Write today for illustrated dr-1 
rular and terms of Free Lesson 1 
Offer. 

KIRTLANP BROTHERS A CO., INC. 
96 Chambers St. ( Dept P-S. ) Nsw York 
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Music Lessons 



UNDER MASTER TEACHERS 



^At Home 



A Complete Conservatory Course 

Rv rVlsail Wonderful homo study music lesson a under 
*-*Y Ivlttll great American and European teachers. 
Endorsed by Paderewski. Master teachers guide and coach 
you. Lessons a marvel of simplicity and completeness. 

Any Instrument or Voice X^LS^SS 

are interested in— Piano, Harmony, Voice, Pa b Lie School 
Music, Violin, Cornet, Mandolin Guitar, Banjo, or Reed 
Organ— and we will send our FREE CATALOG covering 
all instrume ntaLnnd vocal courses. Send NOW.' 

UNIVERSITY EXTENSION CONSERVATORY 
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If "Km Can Tell a Lachnite From 
a Diamond. Send It Back 

r\ON'Taend a penny, Jo«t scad roar MM and ssy: 'Saodoas 
| * J a Larhnltc mounted la a solid gold ring on 10 dare free 
trial." Wa will tend it prepaid ri«ht to your bom*. When It 
conn in- rely deposit SI .76 with the postman and then wear the 
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Mn the face of rising costs. I 
have reduced engine prices. By In- 
creasing; production, making my factory 
the largest. Belling direct to user. I build 
engines for less ami give you the benefit 

90 Days Trial .JS^Ae 

Yoo have 90 days to try the OTTAWA and yoo 
are protected by my liberal ten year guarantee. 
Sizes m to 22 H-P Cash or Easy Terms- 
| make engine pay for itself while yoo ose it 
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TUBE FREE 




In order to Introduce our wonderful 
WEXCO TRIPLE FABRIC TIRES, 
GUARANTEED S000 MILES, we 
Rive you, absolutely free, a punc- 
ture-proof WEXCO TUBE with 
each purchase of a tire. 

No Repairs! No Blowouts! 

Tube Free! No more than eight tires 
and eight tubes to each customer. 
Order at once; offer limited. 

Prices Include 
Tire and Tube 

Six* Tires 

28x3- * S.bB 

30x3 7.25 

30x3 , 8 35 

32x3 8.8S 

31x4. 10.20 

32x4 10.55 

33x4. 11.00 



Six* Tires 

34x4 $11.35 

33x4 12.50 

34.4'l 13.00 

35x4-1 13.2S 

36x4-1 13.75 

35x5 14.50 

37x8 14.SO 



Free Reliner with Each Tire 



In ordering:, be sure to state size wanted, also whether 
s. s. clincher, plain or non-skid. Send 13.00 deposit on 
each tire, balance C. 0. D.. subject to examination; 
b per cent discount if you send full amount with order. 
Bush your order today. 

WEXCO TIRE COMPANY 
2626 Washington Blvd., Chicago 
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you will want to get the finest stone 
possible for your money, when vni 
buy. Get the ROYAL CATOLOC. ? OW 
and post yourself. It's a liberal education in 
the Values of Diamonds, Watches 
and Jewelry; tells how to buy at 
bottom prices on charge account, if 
you like, paying Monthly or Weekly. 
Liberty Bonds accepted. Write for 
Free copy of the Royal Catalogat 
once and ask for Edition 165. 



ROYAL Diamond & Watch (b, 
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Perfect hearing is now belne re- 
stored in every condition of deaf- 
ness or defective hearing from 
' causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drum?. 
Thickened Drums, Roaring and 
Hissing Sounds, Perforated. 
Wholly or Partially Destroyed 
k Drums.Discharge from Ears, etc. 

Wilson Common-Sense Ear Drums 

"Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in thenatural eardrums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and testimonials. 

WILSON EAR DRUM CO.. Incorporated 
S85 Inter-Southern Bldg. LOUISVILLE, KY. 
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Mind a File — Not a Pile 

The Key to Success is the ability to rem en 
ber. 1 can make your mind an infallible classi 

fied index from which you can Instantly 
select thoughts, facts, figures, names, 
faces. Enables yr to concentrate, 
develop self-control, overcome 
bashfulness, forgstfulness, ad- 
dress an audience. Easy. 20 years' 

loplnff mtrnories of thotinands . 

■ "How to 




_ Memory Teat, and how to BSQBS, Free 
my $3.00 book. How to Speak in Public. 

DICKSON MEMORY SCHOOL 

Otpt 1929 1041 Chicago AV. Evans ton, III. 
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V- BE AN EXPERT 



coils until the antenna ammeter reads 
only about ten divisions. If the second- 
ary is really in tune any slight change 
in its number of turns will make a 
large reduction in the antenna current. 

To use your wave meter. Fig. 1 
shows a plan of the top of a meter. 
First find what wave length you are 

EXPLORING COIL 
L 




Wonderful, new device, guides your 
hand; corrects your writing in few 
days. Big improvement in three hours. No 
failures. Complete outline FREE. \A rite 
C. J. Ozment, Dept. 52. St Louis, Mo. 



FIG.l 

Schematic view of wave meter. 
The exploring coil may be 
rotated to vary the coupling 

transmitting. The setting of the con- 
denser when the thermal ammeter 
shows a maximum current gives this. 
Of course the exploring coil must not 
be moved while the condenser is being 
adjusted. Sometimes radio experi- 
menters have difficulty in telling just 
what setting of the condenser cor- 
responds to the maximum of the 
ammeter for they have trouble watch- 
ing both ammeter and condenser. They 
complain that the pointer G moves 
too slowly near its maximum deflection 
to tell just where this motion stops. 

If the power of the transmitter is 
steady the operator may make several 
trials and take the average position of 
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TUNING 
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j I / /CONDENSER POINTER-C 



CONDENSER HANDLE 



FIS.2 



Diagram to show how a tuning 
curve depends on condenser 
and hot-wire ammeter readings 

the condenser pointer. You can avoid 
this, however, and kill two birds with 
one stone, for you can get both reso- 
nance and coupling t est in half the time, 
as follows. When G shows almost 
the largest reading move C slowly 
back and forth over several scale 
divisions. If, meanwhile, G reaches 
its maximum and retreats you are 
ready. Watch the positions of C when 
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What Would It Mean 
-To YOU-To Have 
Muscles Like These? 



It would mean tre- 
mendous strength, put- 
tint; you in a class above 
your fel ows. It would 
mean that you could 
mtdo them in feats of 
strength and be a 
leader of men. It 
would mean a 



EARLE tIEDERMAN 
The Acme si Phriitll Perfection 




strong person- 
ality because 
of your com- 
manding ap- 
pearance , 
thereby as- 
suring you of 
success in 
both the busi- 
ness and social 
world. It 

would mean added lung power, un- 
limited vitality and perfect health; 
removing all fears of indigestion 
and disorders which undermine the 
average man and make him old long 
before his time. 

All These Things Are Yours 

1 absolutely guarantee to do all this and 
more for you. 1 have found the short cut 
to physical perfection and applied it on my 
own body, proving its results. I have per- 
sonally trained many of the world's strong- 
est men by this same method. Why waste 
vour time and money with old-time worth- 
less methods? If you are desirous of being 
a real robust man, follow the path of those 
who have already made a success. Come 
now, get busy, for every day counts. 

Send for My New Book, 

"Muscular Development" 

Ii tells the secret. Handsomely illustrated 
with 25 full-pane photographs of myself and 
some of the world's best athletes whom I have 
trained. Also contains full particulars of my 
splendid offer to vou. The valuable book and 
sp;cial offer will be sent on receipt of only ice. 
stamps or coin, to cover cost of wrapping and 
mailing. . . 

Don't miss this opportunity, hit right 
down now and fill in the coupon. The sooner 
vou g ct started on the road to health the 
easier it will be to reach perfect manhood. 
Don't drag along one day longer — mail the 
coupon to-day. 

EARLE E. LIEDERMAN 

Dept. 1207 203 Broadway New York 

EARLE E. LIEDERMAN, 
Dept. 1207, 203 Broadway, New York City 

Dear Sir:— I enclose herewith 10c for 
which you are to send me, without ai v 
obligation on my part whatever, a copy < f 
your latest book, "Muscular Development. 
1 Please write or print plainly.) 

Name 



Address 

Citv s tate. 




learn By This 
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Salary $2,500 to $10,000 

A Year and More 

Get into this new bis pay field now! The traffic director 
of a Detroit concern earns $19,500 a year — a Cleveland 
traffic man receives $24,000. Of course every man cannot 
equal these brilliant successes but numberless traffic 
position* pay from $2,500 to $10,000 a year. The work i* 
fascinating and intensely interesting and the rewards ate 
bis. Thousands of men are needed now. Why don't you 
qualify for one of these big pay jobsi* 

Learn in Spare Time 

You can quickly master the secrets of traffic manage- 
ment through our simple method of spare time study. 
I he American Commerce Association staff of experts can 
qualify you for a good traffic job in an amazingly short 
time. You don t need to take a moment's time from your 
present work — and after you have qualified we assist" you 
to secure a well-paid position. 

Write for Free Illustrated Book 

Let us send you this free illustrated book on traffic 
management and traffic opportunities. Find out what 
we have done for hundreds of successful members and 
what they say of the A. C. A. Learn how we can help 
you to a lasting success and a position of prestige and im- 
portance. Don't delay! Send us a postal to-day! Address 

AMERICAN COMMERCE ASSOCIATION 

P«P' M7. 4043 Droxel Blvd , Chicago. III. 
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Talking Board 

$ 



Let the mystic Ouija Board 
reveal to you past secrets — or 
stretch forward into the un- 
known future! On this Special Offer one 
ft •00 bill will bring you the complete Ouija 
Board with full directions for use. 



Special Low Price Offer 



1 



You can make the Ouija Board perform. 
Ma:;e it solve your biggest problems- answer 
vital questions — disclose secrets you long to 
know. It will startle you too with the 
truth of its prophecies. 

Send only $1 with this coupon. The rom- * 
ptcte Ouija Board will be smt at once V* ~ , 
postpaid. Mail coupon today, NOW fc-nclosed find 

SI. 00 for which 

Baltimore Talking Board 
Company 

Dept. 2 36 S. P^ca -«» # Nnn 
Street, Baltimore, 

Md. .** AHdre*> 



»•* *\ f*end me the complete 
* Ouija Board with direc- 
tions for use postpaid. 




LEARN 
BY DOING 

Every phase of all 
branches of 

ELECTRICITY 

taught by 

Actual Practice 

In America's foremost and oldest 
institution for trade training. 

No Books Used 

Individual Instruction. 
Start Any Day 
Wrila for FREE 64-page' catalog 

THE NEW YORK 
ELECTRICAL SCHOOL 

40 W..I I7th St.. New York Citr 



G passes the same point, first as the 
reading increases and then as it de- 
creases. If you can note these two 
positions of the pointer of C you can 
regulate your transmitter. Take the 
average of these to find the proper 
setting for resonance. 

It is best that the amount of 
"retreat" of the pointer of G from its 
largest reading be about two scale 
divisions before the condenser readings 
are taken. For instance, suppose you 
observe that 30 seems the largest 
reading on G. (You can make it read 
exactly 30 by moving the exploring 
coil L.) Now move C each way from 
its setting until G reads 28. If you are 
a good observer you can use a retreat 
of only one scale division instead of twb. 

Now increase the coupling of your 
transmitting set. Keep the maximum 
reading of the ammeter at 30 by vary- 
ing the coupling of the wave meter 
coil. Test each time as above for 
resonance and you will soon find that 
the motion of the condenser pointer 
has to be about twice as much to 
cause the same retreat of the ammeter 
pointer. 

You should stop increasing the 
coupling of your transmitting set 
when you have to move the condenser 
through more than twice as much 
as you did with loose coupling for the 
same retreat. You may now rest 
assured that your transmitter is get- 
ting at a single frequency, the most 
energy possible with the power ap- 
plied to your set. 

To show what happens I have drawn 
the scale of the ammeter G at one side 
of that for the condenser, as shown in 
Fig. 2. You can see the form of reso- 
nance curve and also that a resonance 
curve is really built up from two 
separate motions of a point. A reso- 
nance curve is just a plot of ammeter 
deflections against condenser pointer 
deflections as shown in the figure. — 
O. C. Roos. 

A New Form of Wireless 
Aerial 

ANEW form of wireless aerial 
has been experimented with at 
Scheveningen. It is the invention of 
a Dutchman named Vlug. The wires 
for a length of from 100 to 150 metres 
are lightly buried in the ground. 
They are said to be highly sensitive, 
with the result that two wires are in- 
sufficient for direct communication 
with Bandoeng (Dutch East Indies). 
A receiver placed between the two 
contains certain improvements of Mr. 
Vlug's invention. Comparison has 
been made between this wiring and 
the large antennae at Scheveningen, 
by which it was proved that signals 
were louder on being received through 
ordinary aerials, but that not a letter 
was distinguishable owing to the dis- 
durbances. These had not entirely 
disappeared when enploying the Vlug 
system but had gained greatly in dis- 
tinctness, so that not a letter was 
missed. 
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REDUCE TIRE COST 65% 
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5000 Mile Guarantee 



Akron Quality Tires are mads to meat 
the increasing demand for recon- 
structed tires which are tndtspanaabta 
to the maintenance of the auto indus- 
try. Their frraat economy is your per- 
sonal a ivantatre. To insure properly 
built and carefully selected good* 
always order Aaron Quality Th-as. 
Shipped direct from factory to you. 



One tube given with each tire 

30x3 $ 7.50 34x4 $11.85 

30x3K.~ 8.60 34x4 13.55 
32i3KS 97 ° 35x4#_ 13.90 

3U4 10.90 36x4M_ 14.50 

32x4 _ 11.20 35x5 15.45 

33x4 11.50 37x5 . 16.50 

Reliner Free With Every Tire 
State whether straight aide or clincher 
desired. Send *2 deposit for each tire 
ordered, balance C. O. D. subject to 
examination . If you send full amount 
with on? r, deduct »jx.-r cent discount. 

AKRON RUBBER CO. 

Robey and Roosevelt 
Dept. 20 CHICAGO, ILL. 
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OH, BOY! 



SOME CLASS! 




Just look at this speeder! 
Isn't she a dandy? Looks jtut 
Uka an aeroplane; perfect 
streamline. You can build on* 
•xactlj like it out of your car; 
ospecially FORDS. It'a easy. 

Band only $2.00 for our 
f&ost complete set' of blue- 
print*. photoaTapha, and «rr it- 
ten instructions. 

'/The R0AD0PLANE ' 

Box 154 
BINGHAM. UTAH 




New Big No. 14-200 pp. Wireless 
and 100 pp. Electrical Catalog 

Wireless catalog mailed for 12c and 
electrical catalog for 6c. You may 
deduct this amount on first $1.00 
purchase. Catalog not sent other- 
wise. Any wireless amateur will tell 
you it is the one catalog to have 
As an encyclopedia of information 
It is invaluable. The largest and 
most elaborate radio cat a Ion pub- 
lished. Values that cannot be 
duplicated elsewhere. 
THE WILLIAM B. DUCK COMPANY 

212*214 SupeHarSt. TOLEDO. OHIO 
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WILLIAM C. LINTON 
Consulting Engineer and Patent Attorney 

"Inventor's Adviser" Mailed free on 
request. Gives full information as to 
Patents. Trade Marks and Their Cost 
OFFICE 

364 UNIVERSITY ST.. 916 F ST. N. W., 

Montreal. Canada. Washington. D. C. 



WANTED — A Representative in every fac- 
tory in the United States. Popular Science 
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A LEARN TO BE. AN 

AUTOff&S? 

| to 8 week! pergonal trafnlngr nere win qualify 

you to earn 73c to $li5 an hour as a trained motor 
, mechanic. Big demand for our graduates. 




MAKE $153 TO $500 MONTH 

by starting your own garage or re- 

pairina your inH^hbors autos. tracks 
and tractor*. Here r u get personal 
training on complete equipment— 
~ 0 bucks Oaotj. 

Special Rctca New. In> 
efodinc Kr*« Tool Kit. CDFr 
Write for full fnfocma- tKLL 
tioo and 16 day Trial OOr. 

I.C.«UTQ&TR«CT0R SCHOOL 

Lid I. a 15th Str«.1. 
t 771-A KmM3 City. Mo. 



Elements of Industrial Chemistry 

By Allen Rogers, Contents: General Proc- 
esses; Water, Its Uses and Purification; Fuels; 
Sulphuric Acid: Nitric Acid; Elements and In- 
organic Compounds; Ceramic Materials anil 
Products; Pigments; Fertilizers; Illuminating 
''■as; Coal Tar and Its Distillation Products; 
The Petroleum Industry; The Destructive Dis- 
tillation of Wood; Oils, Fats and Waxes; Lubri- 
cating Oils; Soap, Soap Powder and Glycerine; 
Essential Oils; Resins, Oleo-Resins, Gum-Resins 
and Gums; Varnish; Sugar; Starch, Glucose, 
Dextrin and Gluten; Beer, Wine and Liquor; 
Textiles; Dyestuffs and Their Applications; The 
Paper Industry; Explosives; Leather. About 600 
pages, illustrations. Price, $3.00, Postpaid. 

BOOK DEPT. POPULAR SCIENCE MONTHLY 

225 West 39th Street, New York City 



BECOME A 

Lawyer 




Study At Home. Legally trained men win 

Mii#h positions and big success in business 
indpubiicliff . Greateropportunitiesnow 
than ever, lie a leader. Lawyers earn 
$3,ooo to sio.ooo Annually 

We guide you Btep by step. You can 
train at home durinir "pare time. Wejircpors 
you for bur examination in any atatc. Money 
re funded according; toour Guarantee Bond if 
dissatisfied. Daaree of LI.. H. conferred. 
Thousands of successful studenta enrolled. 
I*>W coat, easy terms. Fourteen- volume I aw 
Library free if you enrol I now. Get our vnlu- 
ahlrt ]'JiM>ae<> "Uw Guide" and "Eviilenca" 
ook* fr.-e. Send for them— NOW. 

LaSALLE EXTENSION UNIVERSITY 

Dept. 783-L Chicago, Til. 



[EARNEHGIHEERING 



Kipert electrical engineers are being paid fabu- 
lous salaries— thousands needed touay. We give 
you personal and thorough training -practical, 
technical courses 3 months to 2 years under ex- 
pert engineers in electricity, steam, gas, armature 
winding, drafting, etc. Extensive laboratory and 
shop equipment. Not a trad* school. Training 
is condensed— if your time is limited come to the 
Finlay Engineering College— only one of its 
kind In the West. Day and night sessions — enroll 
any lime. Write for FRKE catolog. a post card will do 

FINLAY ENGINEERING COLLEGE 
1002 Indiana Ave. Kansas City. Mo. 



Comics, cartoons, com- 
mercial, newspaper and 
magazine Illustrating. 
Pastel crayon portraita 
and Fashions. Earn 
S25 to $200 a week. 
By our simple method 
your talent is quickly 
developed without Interfering with present work. By Mall 
or Local Classes. The largest practical art School In 
the world. Write for full particulars and list of succ«esfuJ 
pupils. Illustrated prospectus, etc. Endorsed by newa- 
l>aners and magazines. 

AMOCUTED 1RT STUDIOS. £SD, Flstirou Building, lawTork, 1. f . 

STAMMERING 

Complete and permanent cure effected st Bogus Initltat*. 

An institution with national patronage, for stammerers only. 
Pounded 1901. Scientific treatment— combines training of 
brain with speech organs. Strongly endorsed by medical 
profession. 70 page book with fullparticulars, mailed free 
to all stammerers. Address 

BENJAMIN N. BOGUE. PreaioW 
668 Bogus Building, Indianapolis, lai. 

Learn Piano! 

This Interesting Free Book 

shows how you can become • skill*' <J player 
' 1 1 i 1 ' t. (,. r at ono 

au.it tor usual cost. Dr. Quinn's famous 
'rlttan Method ia endorsed by leading 
music-ran* Mid heads of State Conservatories. Successful 28 years. 
Hay chords at once and complete piece in every key. within 4 les- 
sons. Scientific yet easy to understand . Kully Illustrated. For beg-in* 
hers or teachers, old or younir. All music tree. Diploma wanted. 
Write today for C4 ixur* f r. ■ i . , i "How to Htudr Music". — 

M. L.QUINN CONSERVATORY. Stadia 76. SM Colt-Ill III! Intra. 25 Mats. 




Telephoning to a Moving 
Railway Train 

THE question of devising a suitable 
method by which a telephone 
conversation may be held with a dis- 
tant, moving railroad train has lately 
been revived by the announcement 
that the War Department has ap- 




I*. 



Copy of the first message sent to a moving 
train by the telephone system described 

parently succeeded in so doing. The 
Department's plan, however,— known 
as "wired wireless," — involves a rather 
intricate system which is also expen- 
sive. It is obvious that the telephone 
apparatus in connection with trains 
must be simple, rugged, and workable 
under all sorts of adverse weather 
conditions. One system has been 
tried out with interesting results, as 
evidenced by the photographs. 

If a distant train dispatcher rings, 
his bell circuit includes Coil A of an 
induction coil placed convenient to 
the rails upon which the train is 
moving. This excites a secondary 
current in Coil B. This current, of 
relatively high power, passes through 
the length of the track and hence to an 
overhead wire leading back to the 
Coil B. As this current passes under 
the car wheels a peculiar phenomenon 
occurs; for a small proportion of that 
current, not satisfied with easy sailing 
along that track, jumps up through the 
first car wheel, through Coil E in the 
car, and then back to the rail through 
the second wheel. This Coil E is as- 
sociated within the same induction 



TO DISTANT 
STATIO N 



TRAIN CIRCUIT RETURN WIRE 



TRAIN 
RECEIVER] 



TRAIN 
TRANSMITTER 




Diagram of connections for send- 
ing telephone messages over wit a 
and rails to moving trains 

coil with two other coils, C and D. 
The current set up in Coil E produces 
still another one in C, and'this one is in 
circuit with the train telephone bell 
when the receiver is on its hook. The 
Dispatcher's ring, therefore, rings the 
bell in the moving train. 

When the train conductor takes the 
telephone receiver off itt hook the bell 

ISS 



The Secret of a 
Strong, Clear 
(1 Rich Voice 



Wonderful New Method 
Improves Your Voice 

A alruntT, ataar, powerful voice ofsur- 
paitsini; beauty tan now be yours! You ran 
have wonderful rancs of Urns arrraicr 
i ■ of quality, more volume, mure 

renonance. In ■SskrS I MM . at home, ano inasbort 
tint* you ran obuins voic* that wins admiration 

1-earn about tbn Famous Keuehtinger method which teaches 
scientific control of the o:u»' » wl.ich annuity produce* the 
mice. Just a few momenta daily, SILKNT exercises brine 
results Immediately. 

Stammering. sluttvnng'. lisping, and other Impedimenta In 
speech are q overcome. 

T\r\r\\f rnrr A handsome, illustrated book tells all 

HOOK r Kht »•« thi * womirrmi. ■ciantffir jg 

V\J\Jl\ I It Li Li r „ V( , ryor tll( , Be < re t of a perfect voice. 
It will be sent to you without cost or obligation. SEND 
POSTAL TODAY. Address: 

PERFECT VOICE INSTITUTE 



1922 Sunnyside Avenue 
Studio B-120 Chicago, 
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$500 REWARD 

fir W0 HOURS WORK 

At the request erf the Chief of PoHcl-. Waited Big low, 
Kingt-r- Print Oeteclives had visited the scene of the daring 

robbery of the T O Company offices. The job w a.i 

undoubtedly the work of skilled cracksmen and robber* of 



uncommon nerve. $6,500 in currency — the company pay- 
roll — was aone. Not a single clue had been found br 
police. 



toe 



Immediately after his arrival Biglow turned his attention 
to a heavy table which had bean tipped up on its side. Ex- 
amination of the glpaay mahogany shewed an excellent set 
of finger prints. The thief might just as well have left his 
cat ling -card. 

To make a long story short his prints were photographed 
and taken to Central Ofliee, where they were matched with 
those of "Big Joe" Moran, a well-known safe blower. 
Moran was caught and convicted on Biglow's testimony 
anil tinger-print proof. Most of the money was recovered. 

The T O Company had offered a $500 reward, 

which was given to Biglow — his pay for two hours* work. 

Be a Finger-Print Expert 

Learn at Home in Spare Time 

Could you imagine more fascinating work than this? 
Often life and death depend uiK>n the decisions of finger- 
print evidence — and big rewards go to the EXPERT. 
Thousands of trained men arc now needed in this great 
field. The finger-print work of governments, corjx>rations, 
police departments, detective agencies and individuals has 
created a new profession. Many experts regularly earn 
from $2,000 to* $5,000 a year in this fascinating game. And 
now you can easily learn the secrets of this new Science in 
your spare time — at home. Any man with common school 
education and average ability can become a Finger-Print 
Expert in a surprisingly short time. 

FQI-F Finger-Print Outfit and 
Im d Ci Large Illustrated Book 

For a limited lime we are making a six-rial offer of a Frre 
Course in Secret Service Intelligence. Mastery of these two 
kindred professions will open a brilliant career for you. 
Write quickly for fully illustrated free book on Finger-Prints 
which explains this wonderful training in detail. Don't v-j>it 
until this offer lias expired — mail the coutKin now. AdtsTtM 

University of Applied Science 

Dept TV-920. 1020 Sunnyside Avenue, Chicago. 111. 



UNIVERSITY OF APPL1EO SCIENCE 

Dept. IV-A20, 1!»20 Sunnyside Ave., Chicago, 111. 
Without any obligation whatever send nie your new. 
illustrated, FREE tx>ok on Finger-Prints and your offer of 
a free course in Secret Sen-ice. 
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f Battery Charging 

f^. Pays Big Profits 



S150 TO $300 PROFIT EVERY MONTH 

Do You Want It? 

Now is the lime to start yourown permanent, profitable 
battery charging business. Others are making big profits 
from I»B Battery Charging every month. YOU can too 
The demand for reliable, high-grade battery charging 
was never better. Start NOW, with II B Equipment. 

MAKE HB BATTERY CHARGING YOUR BIGGEST 
MONEY-MAKER 

It costs only 10c to ISc each to charge batteries — cus- 
tomer pay* 75c to $1.50. Figure your profits. All 
HB Chargers are sturdy, dependable ami absolutely 
reliable. Built of practically wearproof materials. No 
burnouts, no exjieiisivc renewals or repairs. No atten- 
tion except occasional oiling. Use power from your 
lighting linos. Big, quick, clean profits, easily made. 
A size to suit any battery business. 

SMALL CASH PAYMENT — BALANCE ON EASY 
MONTHLY TERMS. 
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SOLD ON TRIAL UNDER HB ABSOLUTE MONEY- 
BACK GUARANTEE 

Vou run no risks. If not satisfied after using any II B 
Equipment 10 days, you may return it and receive all 
you pay us. The HB Monthly Payment I*lan is an 
additional guarantee. 

Check the Charger Yoti Need. Then Mail This Ad. 
Tear out this ad and mail TODAY for full Informa- 
tion. Be the first in your town to have a money- 
making HB Charger. Don't delay. Act now. Write today. 

HOBART BROTHERS COMPANY 

Box S-77 TROY, OHIO 

Successful Manufacturers Since 18Q3 
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Be a Jazz Music Master 



Yea, you can. even If y__ 
bave never touched n piano. 
The Niagara >choo) of Music 
has perfected a method of 
Instruction u hl'-h will enable 
you to play nil the popular 
song hits perfectly by ear. 
All you need to know is how 
to hum u tune, cur method 
—only 20 I-.:, which you 
can masterlii alUtlewhllc— 
will enable you to transform 
the tune which Is running 
through your hend Into ac- 
tual jazzy mus'c on the 
piano. All by ear. 

It la Eaay to Learn 

Many masters of Jaw ant) 
nngtlinc music don't know 
a note. He a Music Master 
yourself, it Is easy — the 
lessons Interesting and sim- 
ple — no tedious ding-dong 
dally practice, with the do, 
re, mt, until you think vou 
will go crazy — not at all — 
Just 20 brier, entertalnliu: 
lessons and you have a musi- 
cal ability nt which your 
friends will marvel. You 
simply play by ear. 

Hum theTune.Playit by Far 

llciir u new t>opular song 
hit, hum ihe tune, play it 
yourself. All by ear. Just 
think how many dull hours 
this cattily acquired ability 
will make hapny.how many 
friends you will make happy, 
how popular you will be 
when you JAZZ the newest song success of Broadway 
after hearing It. All done by car. 

If- ■ "Jmzg Music Master " ami enjoy |if B . Send for our 
(re* MtHat, "Th.f Htwara Mothod" today. It la brimful of 
imt»re»Une and live matter. 

NIAGARA SCHOOL OF M USIC. Niagara Falla. N.Y. 

- — M Ml THIS TODAY — — -- - - • - — 
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City. . . 



hout oMiiratiun to me, pl» 
The Niagara Melhml 
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Does Ten 
Mens Work 




One Man 
Saws 25 Cords a Day 

The Ottawa Loe Saw falls trees or cuts off stumps 
level with ground. Saws up lops, cots up branches, ice 
cutter, runs pump iack and otherbclt machinery. Mounted 
on wheels. Easy to move anywhere. 10 Year Guarantee. 
ftODnys Trial . Write for Free Book and Cash or Easy Terma. 
OTTAWA MFG. CO. f 1801 Wood St., Ottawa, Kane, 

V V T bT V% electrical.rope.air- 
*9 flB / H M B 19 1 Plane piano, pipe- 
El /fa I §1 m_J8r Mj orsan, flat, hoops. 

I Hfa Hi" bale -ties, tacls. 

?3 . nails, barbed-wiie, 

1 M V\ | J J ennrreto re - inforcv- 
.. , eafealBei wAM nu-nt, springs, net- 
tine, wire fences, steel posts, trollev-rond wires and rail 
bonds, wiro wheels, auto-towing ciib'lcs, horse-ahoea. 
Illiistrated Books Describing Uses, FREE 

American Steel & Wire Co. * * M £sJ** aA * 




Dial with ten wires 
for different con- 
tacts with crystal 



circuit is broken, but in its stead the 
ear piece comes into play, so that the 
distant voice, traveling just as the bell 
impulses did, can be heard. Should the 
train conductor desire to talk, the 
varying impulses produced by his voice 
into the train telephone transmitter 
creates a current through the train 
transmitter battery circuit in which 
there is the coil D. The current in Coil 
D sets up another current in the Coil 
E, which in turn, traveling along the 
rail as the bell impulse did, sets up 
another circuit in Coil A, and this 
carries the conductor's words to the 
distant station. — Samuel W. Beach. 

The Detector of a Hundred 
Contact Points 

AMATEURS who are still using 
crystal detectors instead of vac- 
uum tubes will be interested in a de- 
sign brought forth during the war by 
a French inventor, M. Hum. 

Ten different silver wires offer ten 
different points 
of contact with 
the crystal. With 
any one of these, 
connection may 
be made by a 
rotary switch. 
The crystal is so 
adapted that it 
will turn and for 
each one of the 
contact wires 
thereare possible 
twelve fresh points on the crystal sur- 
face. There results a total of 120 
possible points. The operator has 
merely to keep turning and he will 
surely find a contact of the desired 
sensitivity. 

The device is shown in two pictures. 
In the first are seen the silver wires 
which form, with a galena crystal, the 
detector. They pass through the 
center of an ebonite disk, in groups of 
five on two small eccentric arcs. On 
the other side of the disk they meet 
the crystal. The latter may be turned 
about an axis passing through the 
center of the disk and as it does so 
each wire follows along a separate 
circular path on 
the crystal sur- 
face. 

The other pic- 
ture, that of the 
assembled de- 
vice, shows at 
the top a small 
vertical cylinder 
which may slide 
up and down. A 
pin on its side 
may engage with 
any of twelve 
vertical slots 
and thus hold 
it fast. To 

operate, one rotates the switch, test- 
ing the ten points thus allowed, and 
then turns the crystal container to the 
next slot and repeats with ten fresh 
points. 




This detector gives 
120 different adjust- 
ments of the silver 
crystal contact 
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AN EASY WAY TO 
MAKE MONEY 

on a email salary. Be independent. Go In the tire re* 

S airing business. One man says "1 made $60.00 the first 
ay." Others average $200 to $600 a month. Very littlo 
capital needed. Jobs plentiful. Every motorist a pos- 
sible customer. No experience needed. We teach yon. 

Tire Repair Outfit 

Improved Wrapped Tread Method 
Used by Tire Manufacturers 

Does as (rood work as the bit? high 
priced vulcanizing outfits. A boy 
can use it. It's the only vulcanizer 
that has Automatic Heat Control, and 
can't undercuro or over cure a tire. 
Requires no watching or regulating. 

FREE Book 

"How to Open a Tire Repair Shop." 
It tells how to make big money. 
Don't delay. Write quick. 

C. A. SHALER CO. 

2106 Fourl.St. Wiupun. Wucon.in 




You Can Save $550. OO 



By reoovtmnB* your old 
auto top f rmroo yourself. 
We make tbeso recovers to 
fit all makes and models of 
can. Any person that can 
drive a car can put it on. 
Wa furnish instructions. Roo 



main 



$8.46 Parcels Post Paid 

il quarters sewed toffether 

* 'I riwnnlatf . QR _ . 

ill aend you 



. year and mode] number of your car ani 
our catalogue with asm pie* and quote you exact price. 

LIBERTY TOP & TIRE CO., Dept. ES, Cincinnati. O. 





Simplified Shorthand 

I .rum niMhad In five evening) home studjt 

then acquire speed with K. I. Shorthand. 

Amailiifflr * Irani*-, easy. Approved by ex- 
perts. Write dictation, messages, etc., as 
raplillr a* Hpoken, after brief, pleasant prac- 
tice. Nume ous special advantage* to y*u. 
Used in Army, Navy. Courts. Slight cost. 
For busy people, including vou. Prssf 
lesions and brochure fr**. Address: 
KING INSTITUTE. E B-188. Station F. New York. 



AVIATION 

Information 



Send ua your nam. and add 

regarding the Aviation and Airplane business. Find 
out about ihe many great opportunltiea now open and 
how we prepare you et home, during spare time, to 
auailfy. Our new book "Opportunltiea In the Airpuia*) 
Industry" also sent free If you anawer at once. 
AMERICAN SCHOOL OF AVIATION 
■ 186 B *3« «. Dearborn St. CHIC— ft 

FREE — Send at once for 
FREE prospectus. Get posted 
now for the coming .Spring, 
Summer, Fall. 1 pay good 
prices for hundreds of kinds of 
butterflies, insects, for collections. Simple 
work with my pictures, price list, instructions. 
SINCLAIR, Dealer in Insects, Dept. 7, 
Ocean Park, California 
Keep Young Thru Pandiculation 





Yoti feel tiie need of exercise. Yon haven't time. IS min- 
utes use of Pandiculator equals 2 hours In gymnasium, 
t.ives you punch, pep, and vigor. The lazy man's gym. 
,12-p. booklet FREE. 

Th.Psndirulator Co., 34.8 Advance Bldg,. Cleveland. O. 




Cot oat this ad and mail It to os, with your name and 
address (no money): and we will send yoo a ■ FAMOUS 
KARNAK RAZOR by return mail, postpaid. Youmayoao 
the razor for 30 dava FREEj then if you like it, pay oa 
SI 85. If you don'tlike it return it. SEND NO MONEY. 
MORE COMPANY. Dept. 397 St. Louie. Mo. 



GET BIG BUSH OFFER 



We do cot deal tbrotigb 




Mskiffj'bffer for 



UW TODAY, 
wait! Learn 
'ou. In your 
e time eat* 

,ke Big Money. 

introducing H'lah 
Cara in yourCiun- 
cara • 



■ ,-ut_ 
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County Agents Only 
f oar and Da Luxe six. Don't wait. Write today! 
BUSH MOTOR CO., Chicago, Illinois, OcpLcl 11 Bush Temple . 

DEAFNESS IS MISERY 

I know because I wat Deaf and hid Head Noises 
for over 30 year*. My invisible Antiseptic Ear 
Drums restored my hearing and (topped Head Nottei. 
and will do it (or you. They are Tiny Megaphone*. 
Cannot be aeen when worn. Effective when Deafness 
is caused by Catarrh or by Perforated, Partially or 
Wholly Destroyed Natural Drums. Easy to put in. 
eaiy to take out. Are "Unseen Comforts. ' In- 
ei pensive Write for Booklet and my sworn 
Statement of how 1 recovered my hearing. 

A. O. LEONARD 




Suite 301, 79 6fli Ammo 



New York City 
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A New Mounting for Bank- 
Wound Coils 

A SIMPLE mounting of the type 
needed for use with banked coils 
or those of the "honeycomb" style is 
shown in the illustration. A D.P.D.T. 




Using porcelain switch base to mount 
and to couple bank wound coils 

switch, such as can be bought for about 
half a dollar, and a little work is all 
that is needed. 

The contacts of the switch are re- 
moved and bolted in the holes that 
were formerly employed to take care of 
the lead wires. This is necessary to 
permit plugging in the standard makes 
of coils, the contacts of which are 
rather close together. 

The switch blades are removed. In 
their places are inserted a male and 
female plug. One of these is made 
from a 3 16-in. wire terminal. It is 
soldered to a long bolt and put in the 
place of one blade. The other is a 
piece of heavy copper wire with the 
end flattened, drilled, and bolted in 
place of the other switch blade. 

Coils plugged in the end contacts 
are moved by hand. The center coil, 
which fits into the parts just described, 
can be moved by a knob, as shown. 

Mounting Radio Instruments 
on a Panel 

THE most recent method of mount- 
ing instruments, especially those 
used in the receiving set, is in the form 
of a panel, the various units being in- 
serted in round or square holes cut 
expressly for this purpose. 

The instruments used may be 
mounted on disks of fiber or bakelite, 





Bristol board panel on which is mounted 
phonograph disk carrying apparatus 

or on old phonograph records, which 
may be bought cheaply at second 
hand. Two or four instruments may 
be held in place at once by fastening 
small switches or other similar pieces 
of apparatus on the sash or panel in 
such a way that they overlap and bind 
on the edges of the disk mountings. 

The author's receiving set is shown 
herewith. This set costs less than $25 
complete, including three homemade 
vacuum valves. — R. U. Clark, 3rd. 




Give the world 



th 



e once over 



IISTEN, fellows, to some 
. straight talk. Many 
a man when he gets 
to be 40, misses some- 
thing. He may have 
lots of money, and a fine 
family but — 

He never "got out and 
saw things". After he 
gets settled down, it's too 
late. 

Every man wants to see 
the world. No man likes 
to stand still all his life. 
The best time to TRAVEL 
is when you're young and 
lively— right NOW ! 

Right NOW your Uncle Sam 
is calling, "Shove off!" He wants 
men for his Navy. He's inviting 
you! It's the biggest chance 
you'll ever get to give the world 
the once over I 



The Navy goes all over tha 
world — sails the Seven Seaa — 
squints at the six continents — 
that's its business. You stand 
to see more odd sights, wonder- 
ful scenery and strange peopla 
than you ever dreamed of. 

You'll work hard while you 
work. You'll play hard while you 
play. You'll earn and learn. 
You'll get, in addition to "shore- 
leave", a 30-day straight vaca- 
tion — which is more than the 
average bank president can 
count on. 

You can join for two years. 
When you get through you'll be 
physically and mentaily "tuned 
up" for the rest of your life. 
You'll be ready through and 
through for SUCCESS. 

There's a Recruiting Station 
right near you. If you don't 
know where it is, your Post- 
master will be glad to tell you. 



Shove off ? - Join, the 

U. S .Navy 



SacveYourFeet 



From That Tired, Aching, Broken- Down Feeling. 

J June's Arch Brace, Just out, is an clastic, light, comfortable, 
I economical and corrective brace. Relieves tired and aching 
1 icct instantly. Corrects fallen arches and foot-strain. Strength- 
^ens and supports muscles. No ungainly humps. 
No leather pads. No metal plates. Made of 
specially prepared "Superlastlk' \ Recommended 
\ by physicians. Guaranteed. PrloB $1.00 per pair. 
I*," I Money back If Dot satisfied. Order today. 
H6i™™/ Booklet free. Ask your shoe dealer or druggist. 

Cco.H. JungCo. Ji/u Junfi Bldfi. Cincinnati. O 



TELEGRAPHY 

Morse and Wireless 

taught thoroughly. Bis Salaries. Trcmendoui Demand. 

All expenses low: chance to earn part. Largest School la 
America : established 45 years, < "alalog free. 

Dodge's Institute, 9th St., Valparaiso, Ind. 




You Take No Risk 

Written Guarantee j 

With Each Razor 

This Shumate "Barber" razor is so good that we dare guarantee it to you W 
9 for life. Here's the reason — the blade is made from Tungsten Alloy Steel, which takes a keener g 
3 edge than any ordinary steel can — and it holds it. You can use it for years without honing. The jj 
B secret of this wonderful steel is ours alone, and we guard it jealously. 

Here's our unqualified guarantee: Buy a Shumate "Barber" razor and use it — not once, but as long = 
as you like. If you say after an exacting trial that you don't like it, we'll exchange it without a word, g 
§ g, To settle the razor question for life, send u« $2.00 and the SHUMATE Barber I 
% Razor will be sent to you post paid. 

m '~* For those with very strong wiry beards, we recommend our $3.00 SHUMATE g 
Razor, specially ground for this purpose. In remitting, give us your dealers g 
name, and a chamois lined, rust-proof case will be included with your razor. 

H Established 1884 SHUMATE RAZOR CO. 851 Chestnut St.. ST. LOUIS. U.S. A. 

Mllilllillllllllllllllllllllll!llllllllllllUIIIIIIIII!llll:illl!llllllllllllllllll Capacity 10.000 Razor, Daily ll!llllllllllllllll!l!lllllllllllllllllllllll«llllllllllllUIIIIIIIII!IIIIIIIIIIIIIIIIUI 
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Starting - point 
and Goal 

The records of Veeder 
Counters piovide both the 
starting-point and goal for 
increased production from 
your machines. 
By showing up the routine rate- 
of-work, these records give you 
a definite figure from which to 
go on and improve. 
The records further indicate an 
attainable capacity or standard 
for a machine — and this is the 
goal which 

COUNTERS 

help you reach by counting 
production as the machine works 
and checking-up the industri- 
ousness of the operator. 

The small Revolution Counter below 
registers one for a revolution of a 
shaft, recording a machine-operation. 
Though small, this counter is very 
durable; its mechanism will stand a 
very high rate of 
speed, making it 
especially suitable 
for light, fast-run- 
ning machines, and 
most adaptable to 
experimental work. 
If run backward, 
the counter sub- 
tracts. Price $2.00 
(Cut nearly full 
size.) 

The Set-Back Rotary Ratchet Coun- 
ter below is for larger machines, 
such as punch presses and metal-stamping 
machines, where a reciprocating movement 
indicates an operation. 





Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Supplied with from four 
to ten figure-wheels, as required. Price with 
four figures, as illustrated, $10.50 (subject to 
discount). Cut less than }4 size. 

There's a Veeder for every 
purpose where you could pos- 
sibly use a counter. Write 
for the new counter booklet. 

The Veeder Mfg. Co., 

44 Sargeant St., Hartford, Conn. 



An Air-Pressure Ram for 
Garage Use 

THERE are numerous cases in 
garage work where a series of 
blows, or prolonged pressure, is de- 
sired to drive in or out certain parts 
that cannot be reached with a hammer 
or bar. To supply such blows or 
pressure the following ram, working 
from the air system in the shop, has 
been devised. It is capable of a blow 
depending upon the maximum pres- 
sure in the supply tank and will be 
found convenient to use in places not 
readily accessible to ordinary tools. 

The base consists of a large pipe 
flange, bolted to a supplementary base 
of heavy sheet iron. This larger base 



ICil STEEL kam, 



SCREWS 




* R-PRCSSUREPlPE 



Made from old engine parts, this air-pressure 
ram will do excellent work in the garage 

is to give the ram stability when work- 
ing under a movable part of a chasis 
or in other work of a like nature. 
Thread a large pipe cap about half 
way down on the outside so it will fit 
inside the flange opening, closed end 
down. This acts as a retaining wall 
for the air chamber. Then the cylinder 
to the ram, consisting of 1 ft. of pipe, 
is threaded into the inside of the cap. 
Make up all joints tightly as possible, 
and with lead filling. The sectional 
illustration shows the manner of as- 
sembling. No dimensions of the vari- 
ous parts are given as they depend 
upon the diameter of the ram itself. 

The ram consists of two parts, the 
pressure end and the hammer. The 
first is made from a small gas engine 
piston, about the size used in a four 
cylinder motorcycle engine. Procure 
one that will accommodate itself to 
the inside bore of some standard size 
of high pressure pipe; about l l /2 ta- 
in diameter. This diameter, however, 
may be varied. Be sure the rings are 
in good condition and gas tight. 
Then turn out a piece of solid steel 
similar to that shown in detail. The 
neck should make a snug fit inside the 
open end of the piston, and fasten to it 
by drilling and tapping several holes 
about its circumference and using 
countersunk screws. This places the 
piston head down when the ram is 
inserted in the cylinder. The cylinder 
should, of course, be bored out and 
smoothed on a lathe before making it 
up with the rest of the pipe fittings. 

Where the cylinder enters the cap, 
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Tapes 
Steel Scales 

Boxwood and Spring Jt 




ACCURATE 

A«k your dealer. - Ask us for Catalog No. 12 

SAGINAW. 
MICH. 



A«k your deafer. - Aak ua for Ca 

THE /UFKW JfiJLE f?Q. 




Get a Copy of Oar Complete Wireless 
Catalog and Order All of Your 
RADIO MATERIAL 

From One Source of Supply and Save Trouble 
StnJ 25c for a copy of Wireless Manual ana* Catalog A J 2 

You cannot net satisfaction from wireless instruments 
unless they arc absolutely perfect. The slightest imper- 
fection in construction destroys their efficiency. We 
offer for sale wireless apparatus only of the highest 
quality, guaranteed to be mechanically and electiically 
perfect. 

Our combined Manual and Catalog illustrates and 
accurately describes the uses of standard radio instru- 
ments and should be of great assistance, not only to the 
amateur but to the professional user and experimenter 
in selecting proper radio material 

WE MAKE A CHARGE Or ISC FOR THIS MANUAL. ISSUING A 
COUPON REDEEMABLE ON AN ORDER FOR W.iO OR MORE. 

IT IS THE LAST WORD IN WIRELESS CATALOGS. SEND FOR A 
COPT NOW. TOU CANNOT AFFORD TO RE WITHOUT ONE WHEN 
TOU WANT TO BUY. 

Manhattan Electrical Supply Company. Inc. 

New York. 17 Park Place St. Lou... 1106 Pine St. 



Chicago. 114 So. Wells St. San Francisco, 604 Mis 
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Power Benders 

THREE 
NEW MODELS 

"COLD** Pipe Bending? Mach- 
ines <pat.) electrically opera- 
ted to bend from 1 inch to i 
inchea. Send for printed mat 
ler. We also manufacture TKN 
other mixes hand operated to 
l»>nd from 1-8 to 6 iachea. 

American Pipe Bendinf 
Machine Co. 

51 Pearl Street. BOSTON. Mtst., U. S. A. 



Free Book- 



Send for this Free 118 Pace Book. 
It tells how you can gain a thor- 
ough knowledge of law in your 
spare time, as 40.000 others are doing 
portunities in the profession of law. Bust 
dcss today needs law trained men. Free 
book gives experiences of miecessful law 
trained men. and tells how you ran read 
taw under guidance of Ex- 
President Taft and SO othea 
emioont authorities. 

Blackstone Institute 

Dept. i-'JBSOBS. Dearborn S:r-el. Chicagt 



LAW 



Splendid op- 





TOOL CASES 



Machinists and Toolmakers 

Write for otir booklet ahowtn* tbv 
best built and most practical aelec- 
tjpo of Tool Cases on (he market. 
We ablp direct from factory and 
guarantee to please yoa or refund 
all money. 



22L 



SO Columbia St.. Dayton. Ohio 




Golden Gem | 

'■ I PORTABLE $ I 

' Adding Machine J 



Agents wanted^^si^ssai 



SAVE 25 r TO GO' o 

on slightly used 

GRAFLEX-KODAKS 

Cameras and I-cnses of cverv description. 
Equal to new. Save money. Write now for 
Free Bargain Book and Catalog 

[sting htwdreila of money-sevirur banraina in ftlijrrit- 
ly UH'd and new cameras and auppHea. All 
ods sold on lO flays* Free Trial. Honey 

ck if not satisfied. Yoa take no chances 

dealing with Us. We have been in the photo- 
graphic business over 16 years. Write now. 

CENTRAL CAMERA CO., Dept. 67, 124 S. Wabash Aye., Chicago 




Dollars in Hares 

We pay $7.00to$ 1 8.50 and up a pair 
and express charges. Big Profits. 
We furnish guaranteed high grade 
stock and buy all you raise. Use 
backyard, barn, cellar, attic. Con- 
tract and Illustrated Catalog Free. 
STANDARD FOOD AND FUR ASS'N 

407C Broadway New York 
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foreman 



says 



"I suppose it's because I used 
them myself when I was at the 
bench, but it does seem as though the 
best men in the shop have a prefer- 
ence for Starrett Tools. 

"Of course, most of them sort of 
got into the habit of relying on Star- 
rett for fine work when they were 
apprentices and journeymen. 

"Speaking of apprentices — that little red 
book there, 'The Starrett Book for Machinists' 
Apprentices,' has saved me more time and 
helped more young fellows to learn how to do 
things right than anything else in the shop. 

"When a young lad asks me how to do 
this or that, I usually tell him or show him, 
and then ask him if he has one of those books. 
I've noticed that as soon as he gets one of 
them he doesn't have half so many questions 
to ask. 

"Starrett gets out another book, 'The 
Machinists' Data Book,' that's just about as 
big a help to the experienced machinist. It's 
got all the tables and formulas and so on that 
he ever needs, and it isn't cluttered up with 
a lot of engineers' stuff that he doesn't use. 

"Yes, I bought one of each of the books 
down at the hardware store, as soon as they 
came out. They cost me seventy-five cents 
each, but they're worth it." 

The L. S. Starrett Company 

THE WORLD'S CREATEST TOOLMAKERS 

Manufacturers of Hack Saws Unexcelled 

ATHOL, MASS. 



Machinists the world over have put 
their faith in the accuracy of Starrett 
Tools for thirty-nine years. Write for 
illustrated Camion No. 21 *"W" 




drill and tap a hole for the air intake 
pipe. Seat a three way shut-off in 
this opening and connect it with the 
air supply. The end of the shut-off 
should project a little into the cylinder 
to act as a rest for the piston when at 
the end of its down stroke. Just above 
the top of the piston, drill several 
small holes about the circumference of 
the cylinder, to serve as air outlets 
when the piston rises and reaches that 
point. 

To operate the ram, place it under 
the part to be driven, turn on the 
shut-off and admit air to the cylinder. 
This pushes up the piston, with a sharp 
blow. By turning the shut-off one 
way the air is released and the piston 
drops. This operation is repeated as 
often as necessary. If the piston 
reaches too high a point the air pres- 
sure escapes through the outlets in the 
sides of cylinder. The ram is oiled by 
dropping oil between the ram and 
cylinder walls at the top. 

A Bench Light Bracket Made 
from Automobile Parts 

THE steering rod of a Ford, or other 
light car, and a pie tin may be 
combined to make an adjustable elec- 
tric light bracket and reflector for the 
work bench. The steering rod should 
be the one fitted with ball socket 
joints at each end and the ball pins 
which fit them should a'so be used. 
The arrangement is fully illustrated. 




There are always old automobile parts 
around a garage. This article tells you 
how to make a bench light from them 

Bolt one ball pin through a board 
placed vertically over the bench. 
Draw up a nut each side so the pin 
will not turn. To the ball is then 
attached one end of the steering rod, 
the socket being tightened over the 
ball until it can be moved only by 
considerable pressure. 

Bend a second ball pin so it is turned 
at right angles as shown, about half 
way down its ength. The ball is 
then tightened up in the bottom 
socket of the steering rod. The open- 
ing faces out. Then the pin is bolted 
through the side of a pie tin which fa 
used as a reflector. This holds the 
tin at an angle when the rod hangs 
straight down. The light socket is 



$10.00 FOR YOU. 

How nrotlld vou like to make $10.00 a wivk during your 
spare time? Others an* doing it by representing Popular 
Science Monthly. Why not you? 

Popular Science Monti, Is 225 West 39th Street. New York 



ARMATURE AND MAGNET WINDING 

By Hantaan A Toifatey 
A necessary book for electricians. Full facts and dia- 
l-rams, $1.75 postpaid. 

POPULAR SCIENCE MONTHLY. 22S W. 39th Si . New York 




Single Phase Motors 

1 10 -2*0 volta. A. C. . 00 cycle. 
1800 R. P. M. with pulley 

Vi. "Miirfni.!,-- « OQ en 
4 (m. W laid atari ■ ■ 9^0- 3u 
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NEW MOTORS 

FACTORY GUARANTEED • ALL SIZES • II ORIGINAL BOXES 

Your Opportunity 



To Buy Nt* Guiiinlt-d Eltttri-il J 
Antrum al Standard Minulieturc. 



$38-50 

•A tH^tKmSmm $52*50 
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Charging Generators 

Suitable for all lighting. Battery 
Charging and Power 
Requirement*. 




Polyphase Motors 

* and 3 phaae. A. C 220 v. 
60 C, 1740R.P.M.. com Die te 
with base and pulley 

K it p. • $46-50 
lip.. $64-0° 

2 IP. . $gi.oo 

3 hp. • $96-00 

5 IP. $112-00 

I H. P„ lb* I 
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Blttiry Charging Oullils 

To operate on A. C. 00 cycle, tingle 
phaae. Voltage aa apecifled. 
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"It's a 

Brown 8C 
Sharpe 

my boy. My dad 
used one o f the 
first B & S vernier 
calipers way back 
in 1855. 

He valued his 
B 8cS tools mighty 
high and treated 
them like fine 
jewelry. He taught 
me, and I know 
from 40 years' ex- 
perience, that they 
are unequaled for 
long-time accu- 
racy." 

BpO** * S Hah pe 

Machinists' Tools 

For three generations 
the choice of the best 
Mechanics 
Send to-day for Catalog 28 

Brown & Sharpe Mfg. Co. 

Providence. R. I., U. S. A. 



soldered through a hole in the center 
of the tin. 

If the ball and socket joints work 
too easily, remove one half of the 
socket and grind down the flat sur- 
face until the halves fit so close to the 
ball when the nuts are drawn up that 
some pressure is necessary to turn it. 
This will enable the rod to hold any 
position into which it is swung. Do 
the same with each one and place a 
little grease in the joints. Wire from 
the light can be run up the rod to the 
rosette overhead. — T. Hallett. 

Re-Cutting Worn Files to 
Renew Them 

IN these days of efficiency and 
high prices, every effort is made by 
managers of machine shops, auto- 
motive plants and other factories to 
keep operating costs as low as pos- 
sible. The utilization of articles that 
were formerly regarded as waste, once 
they were used, is receiving the atten- 
tion of various manufacturers who are 
saving large amounts of money yearly 
by reclaiming used lubricating oils, 
dirty waste thrown away by workmen 
and other articles. The railroads are 
leaders in this respect, having worked 
out the problem with the greatest 
efficiency. 

The writer has found during his 
travels over the United States and 
Canada, that in the average machine 
shop, using quantities of files in a 
year's time, the foreman does not 
always know that worn files can be re- 
cut and so, allows them to be thrown 
in the scrap heap. In spite of the 




In these high cost of everything days 
the need to re-use old tools is great. 
Files can be made new this way 

extensive use of machinery, there is 
some work which has to be done with 
a file, since there is no substitute for 
it in certain lines of work. Files as 
cutting tools are used so extensively 
that it will pay to recut them, and 
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JiWhcnYoaWantlt 

Save you $15 to $500— Cash or Terms—Imme- 
diate Shipment— 2.3.4.6.8.12,16,22 or 30 IIP 

— Stationary, Portable or Saw-Rig— Gaso- 
line or Kcrosme. My prices are lowest for Hitch 
Tension Ignition Enn-inea — the best ignition for 
kerosene. Easy to Btart— winter or Bummer. 

WITTE ENGINES 

With BOSCH Magneto 

Thifi la the greatest combination of engine and 
Irnition system 1 have ever been able to offer. 
Write for latest prices on these outfits— also Drag 
Lor Saw— the most practical for average work- 
easy to operate— ready to use. Book FREE. 

Witte Engsne Works 

2222 Oakland Avenue, KANSAS CITY, MISSOUII 

2222 Empire Bide. 

_i PtttatMirsh, Pa-, " 




Electricians' Knife 
Scissors and Tweezers 

We can meet dealers' demands at once 
and offer attractive quantity prices 

Write for description 

MATH1AS KLEIN & SONS, Mfrs. 

CANAL STA. 3, CHICAGO 



ASBESTOS 

We are miners and shippers of Crude Asbestos 
in anv quantity. We produce all prades at our 
world famous BELL ASBESTOS MINES, in 

Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 

KEAS3EY & MATTISON COMPANY 

Dept. S-4. AMBtER. PENNA.. U. S. A. 
Owners of the world's largest Asbestos Mines 

m Pilliod 

TOOL CASES EXCEL 

Machinists, Tool Make™ and 
m,-. find tbeni moat 
■at .^factory in rurotruet on, 
n[>t«>:i ranee, -ervire and price. 
Immediate shipment. 

let dracribino >0 e(yi*» 
cm rtqwit. 

The Pilliod Lumber Co. 

Dept. A, Swanlon. Ohfe 
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Pin Punch Set 



A useful little kit for the 
motorist or mechanic. 

Six Pin Punches with fol- 
lowing point sizes: — 

1/8" 7/32" 
3/32" 1/4" 
3/16" 9 32" 

Each tool has a 5 inch han- 
dle and a 4 inch ground point. 

Made of what is absolutely 
the best material for the 
purpose : — Octagon stock 
Swedish analysis point 80 
Carbon Steel. 

In a khaki case as illustrat- 
ed. Complete set $3.00 
at your dealers or from us 
direct. 

Mention Style No. 483 

Booklet of mechanics tools on 
request. 



Smith & Hemenway Co., Inc. 

264 BROADWAY 
NEW YORK CITY 



this can be done by the man who 
sweeps out the shop. It takes only a 
few minutes of his time, if too many 
are not allowed to accumulate at one 
time. Two dozen can be conveniently 
handled by the shopman without the 
work interfering with his other duties. 

The acid mixture is cheap in price. 
In fact, many mills and factories have 
a supply of the acid on hand, as it is 
used to remove the scale from iron or 
steel. In the formula given, the pro- 
portions of sulphuric acid and water 
are so combined as to do the recut- 
ting in from 10 to 12 hours. All the 
shopman need do is clean the files and 
put them into the acid solution before 
leaving the shop at night. In the 
morning they will be ready to remove, 
and they will be found as clean and 
bright as new. 

To get the best results first clean 
the files with a "file-card." Then put 
them into a mixture of four ounces of 
washing soda and one quart of very 
hot water, scrubbing them with a 
brush. This removes any oil from 
them. Then rinse thoroughly so no 
soda solution will remain, and trans- 
fer them to the acid fluid. 

This is made of four ounces of sul- 
phuric acid and one quart of water. 
To mix it, pour the acid into the water 
slowly, stirring it with a piece of glass 
or a stick. Do not reverse this pro- 
ceeding, or the acid will fly up into 
your face. Too great care cannot be 
taken when handling acids. Mix the 
acid solution in an earthenware or 
glass vessel, making enough to cover 
the files. After the files have remained 
in the fluid 10 or 12 hours, rinse thor- 
oughly in water to remove all traces of 
the acid, then dry and oil them and 
put them away until they are wanted 
for use. 

In some localities, the water is al- 
kaline and more acid must be used 
to counteract this quality. Distilled 
water will obviate the necessity of 
adding more acid in using alkaline 
water. The re-cut files will do good 
work, and reduce the "overhead cost" 
to some extent. — W. S. Standiford. 

Cutting Thin Disks in the 
Lathe 

THE amateur sometimes experi- 
ences difficulty in trying to cut 
large, thin washers or disks in his lathe. 
The best way to do this is to attach a 
wooden chuck to the face plate. This 
does not need to be round as shown in 
the illustration, though such a shape 
facilitates facing it off. It should be 
faced off smooth and with a plane sur- 
face, as shown by applying a straight 
edge. Then the sheet from which the 
disk is to be cut is squared up and 
holes are drilled in the corners for 
wood screws to attach it to the wooden 
chuck. The sheet, if kinked, should be 
carefully straightened, for it must fit 
evenly on the wood block. If there is 
any strain on it, the sheet will buckle 
when the cut is made and probably 
spoil the work. 
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Eternal Vigilance 

and Drop-Forgings 

Whether or not "Eternal vigilance 
is the price of liberty," it is cer- 
tainly regarded as absolutely essen- 
tial in the manufacture of Williams' 
Superior Drop-Forgings and Drop- 
Forged Tools. 

Each bar of metal is bought to a 
definite standard. Before the stock is 
released for use, it is rigidly checked 
by exhaustive Laboratory tests: all 
material failing to meet the exacting 
purchase requirements is rejected. 

As a further safeguard, each finished 
forging of regular stock lines, such as 
"Vulcan" Eye Bolts, "Vulcan" Hoist 
Hooks, etc., is proof-tested in a stand- 
ard tension machine to a predetermined 
proportion of its catalog strength. All 
parts passing such tests arc perma- 
nently marked and none of these goods 
can lea%'e the works without bearing 
this record of certified strength. 

Highly developed craftsmanship and 
modern methods, combined with 
searching, scientific tests have made 
Williams' forgings Superior. 

J. H. WILLIAMS & CO. 

"The Drop-Forging People" 

7 Richards St., Brooklyn, N. Y. 
7 Vulcan St.. Buffalo, N. Y. 
7 So. Clinton St., Chicago, 111. 

Williams' 
"Vulcan" 
Safety 
Lathe Dogs 

Bent and Straight Tail. 
16 sizes — to 6 inches — 
I or 2 Screws. 

ASK FOR BOOKLET 





SIMONDS 

FILES 




For Every Mill 
or Shop Use — 

Why did a SIMONDS file 
win the gold medal at the 
Seattle Exposition in 19C9 
and again at the Panama- 
Pacific Exposition at San 
Francisco in 1915? Be- 
cause SIMONDS Files are 
made of absolutely uniform 
quality and the SIMONDS 
special cross-cut saw file 
will average at least 16 per 
cent more work than you 
can secure with an ordi- 
nary file. It pays to use 
SIMONDS Files. They are 
backed by the SIMONDS 
Guarantee and 88 years of 
universal satisfaction. 

Simonds Manufacturing Co. 

"The Saw Mahert," Eitablilhed 1832 

Fitchburg, Mass. 



Chicago 
New York 
Memphis 
New Orleans 



Montreal 
Portland. Ore. 
San Francisco 
Seattle 



SIMONDS 



SAW STEEL 
PRODUCTS 

MACE RWHT SINCE 1832 



The disk is cut out by means of a 
thin tool something like a cutting-off 
tool. The center opening is cut first, 
if a washer is to be made. It would be 
a good plan to screw a metal or hard- 
wood disk over the hole as shown, in 
order to help hold the sheet in shape 
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To cut a large, 
thin washer, the 
plate is first 
screwed over the 
inner hole before 
cutting theouter 
circum ference 



while the outer cut is being made. 
Too much pressure must not be put 
upon the cutting tool, for there 
would be danger of the tool breaking 
through at one point and spoiling 
the piece. — H. H. Parker. 

An Accurate and Quick Way 
to Gage Screws 

T N a factory, not long ago, we had two 
X fairly large sized boxes filled with a 
mixed lot of machine screws, varying 
in size from 6 in. by 32 in. to 5/16 in. by 
18 in. To sort these and put them 
back in stock looked like a slow, 
tedious job. 

We saved considerable time by 
making a screw gage as follows: A 
piece of sheet steel % in. thick and 12 
in. long by 6 in. wide was cut into six 
slots about 10J/2 in. long. Each slot 
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Made from a piece of steel, this gage sepa- 
rates assorted screws by various sized slots 

was just wide enough to admit one 
size of the screws. There was one slot 
for the 6 wire screw, one slot for the 8 
wire screw, etc., with no chance of 
getting the wrong screw in the wrong 
slot. The boy could take up a handful 
of screws and drop them into the slot 
where that particular size screw be- 
longed. When one slot was full, he 
could hold the other sizes back while 
he slid the slot that was full into a 
box. This method will save a lot of 
time. — H. Barnum Stillman. 



Popular Science Monthly 

The Right Way to Make 
Wire Cable 

A TELEPHONE line was to be 
run from a rural community into 
town, and three men were assigned to 
the job of putting up the poles and 
placing the wire. At corners it was 
recommended to use twisted wire 
cables, but since there were no cables 
at local markets and not the time 
required for a shipment to arrive, it 
was necessary to make them by hand. 

At first the cables were made by 
securing six or eight wires to a post, 
and twisting a stick to which the other 
ends were tied. This resulted in a 
poorly twisted product. The wire was 
loose at the stationary end, but tight 
at the other end. In order to get a 
cable that was uniform from one end to 
the other an old iron wheel was bolted 
to the back of the supply wagon, as 
shown. The bolt was run through the 
two by four which formed the rear ted 
piece of the wagon box. 

When it was necessary to make a 
cable, the wagon was hauled to the side 
of the road, the brakes locked, and a 
stout stake set in the ground fifteen or 
twenty feet from the back end of the 



-WAGON WHEEL 



'wires TWISTED INTO 
TABLE 6v REVOLVING 
WHEEL 




WIRES FASTENED TO 
SPOKES OF WHEEL 1 



A wagon wheel used as shown will 
make a tight and uniform wire cable 



wagon. Wires were then run from this 
stake to as many spokes of the wire 
wheel as there were strands desired, 
being placed first at the outer edge of 
the wheel. The stake was then re- 
volved a number of times. The ends 
of the wires on the spokes were then 
pushed 2 in. nearer the hub, and a few 
more turns of the wheel were given. 
This was kept up until the wires 
reached the hub and the cable was 
finished. 

With the wires far apart at first, the 
angle which the strands met was kept 
approximately constant, which is 
necessary to result in an even twist. 
The wagon gave enough under the 
strain to keep the wires tight, sliding 
back as the pressure increased. A 
little practice produced a good cable 
that was evenly twisted from one end 
to the other, and which required only a 
small amount of labor to make. 

The same principle has been applied 
where small lengths of such cable was 
wanted from time to time, as in fence- 
making. The wagon was blocked, one 
rear wheel jacked up, and wires were 
tied to its spokes. As the wheel re- 
volves it twists the five wires into a uni- 
form cable. The apparatus is easy to 
make and the few parts may be picked 
up at small cost. — Dale R. Van Horn. 
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The Auto Center is the 




TROIT 



Logical Place 
To 



The Automobile. 
Truck and Tractor busi- 
ness, in a few years, has be- 
come the world's greatest industry. 
In amount of capital invested, in number 
of men employed, in volume of business it ex- 
ceeds any other industry. Manufacturers tell us it 
is still in its infancy. The opportunities for Trained Men 
In this industry are almost beyond belief; future opportunties 
will be even greater. Prepare yourself to take advantage of these 
opportunities by learning every phase of the Automobile. Truck and Trac- 
tor business as taught by the old reliable Michigan State AutoSchool.Dctroit. 

Earn $100 to $400 Monthly 



Factories, Garages, and Service Stations every- 
where are calling for Trained Men in ever increas- 
ing numbers. Hundreds of our students are in busi- 
ness for themselves making $5,000 to $10,000 and more 
yearly. There are thousands of valuable locations for Garages 
and Service Stations everywhere — the field is unlimited. 

Auto Factories Endorse School 



The thoroughness of our methods 
and the completeness of our equipment 
are well known in the Auto Industry. 
The biggest factories in the country heartily 
endorse our Course. In fact, many of the lead- 
ing Auto Manufacturers assisted in outlining otff 
Course and they give our students the fullest co- 
operation possible. These factories are constantly 
calling on us for graduates because they know the 
type of men we turn out. Everywhere in the Auto- 
mobile Industry, M. S. A. S. graduates are given 
the preference because ours is the Factory En- 
dorsed School. 




Cadillac "eight" 



Motor Car CompaW 

Octaoit. MiCM..U.S.A. 
The FTfchtaui State A to ScLc." beuitvery boo J 

tepntnU- and we belie * . .v. cut rood workmen At 
present tima ther seem -. t - be ■ •> difficulty for their 
(graduate* to r c-ure^ poeltjopp . Vary trul-r^raura. 
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PAIGE DETRO: . MOTOR GAR C 



Factory Majiatw 




DUIOH tM0T&ft G0MPANT 

i ■ I ■■ . U-.ll *->- ' s ' » 

Wbb to advise that from all we -have b««n able to 
learn, the MU hitf&n State Auto Scb»"l i« alriirht. They 
have quite a plant here and ft large number of atudeato 
from nil uverthe countr-. , . . 

Of course, do not wish yoa to construe tbls letter us ■ 
Rny way iruarantoelrt them, yet we have never heard 
nnythinK anainnt them and w | -*avo heard a lot of rood 
thinirs. Thewriter - * pemon*! opinion i» thnt they are 
iu wood UQ automobile school there is Id the cuurtry 
BUICK MOTOR COMPANY 
( Detroit Branch) 



Qk Hupmobilc 

a*» r *^ irf a. Hupp Motor Car Corporation 

D« rrolt . M -«-••• \ 

rtavfnjf liail the pleaa'ire of rece tly visltiiur ftndfn- 

epeirtinkf most carefully your school, permit mo to aa;* 
that I was deeply imp reused with „he perso.mel of your 
urKitnizaUon, the equipment thp you have and the 
methods you uae tolteach ynur uu.nta, tours very truly, 
— M0T^~ 



Modern 
Equipment 

The Cadillac "eight" and the Liberty 
"twelves" shown here are but a part of 
our modern equipment. Besides the 
Libertys, our air-plane motor depart- 
ment includes the Gnome Rotary. Hall 
Scott. Roberts and Curtiss "8." In- 
struction on these motors is given in 
connection with our Complete Auto- 
mobile Course without extra charge. 
Because of our enormous equipment 
our Courses cover latest models as well 
as models of former years. 

Not a 

One-Man School 



This school is found- 
ed mi (In- best, newest 
and most practical 
principles in the 
Auto. Truck and 
Tractor business. Our 
Course is built with 
the closest and most 
liberal co-operation 
from Manufacturers. 
Garages. Service Sta- 
tions, and Owners. It 
is not one Man's 
ideas, but the com- 
bined ideas of the biR- 
nest and most suc- 
sful men in each 
field. 



No matter what you have done or what you 
are doing now, you can learn this well-Paid, 
pleasant work. Whether you are young or 
have reached more mature years, our Courses 
will fit you to command the opportunities you 
desire. To the man with grit and the deter- 
mination to get ahead, the future is without 
limit. Michigan State Auto School training 
will help you to success in any branch of the 
Auto, Truck and Tractor business. 

What We Teach 

Courses Thorough and Complete 

Each student is taught Auto. Truck and Tractor construction 
in every detail. We train both the head and hand. There are 
over one hundred motors of all types in our block test depart- 
ment. Our Course in Auto Electrics is very thorough — grad- 
ates have no trouble locating any electrical trouble quickly and 
easily. Students get complete, thorough and practical knowl- 
edge of Motors, Starting, Lighting and Ignition Systems, 
Carburetion, Lubrication, Transmissions, Differentials, etc. 
As a part of the regular Course, students are given complete 
and thorough training in the care, repair and operation of 
Farm Tractors. 

Brazing and Welding and Tire Repairing are taught in 
separate Courses. Either of these Courses may be taken 

separately but if taken with 
the regular Automobile 
Course, make a valuable ad- 
dition to the equipment of 
any student. 

To men who want to sell 
Autos, Trucks and Tractors, 
this training gives an excep- 
tional advantage for they 
know just how to judge the 
value of old machines they 
are asked to take in trade on 
new machines. They know 
these machines as no average 
salesman can know them. 
School is open all year — you 
can start any day. 




Liberty "twelves" 




A.G.ZELLER 
President 




Send for Big, Illustrated Catalog 



Money-Back Guarantee 

We guarantee to qualify you for a position as chauf- 
feur, renair man, demonstrator, auto electrician, garage 
man, automobile dealer or tractor mechanic and 
operator paying from S100 to $400 monthly, 
refund your money. 

Start Any Time 

School is open the year 'round. 
Three classes daily, morning, after- 
noon and evening. You can e 
started same day you arrive. 
Our Welfare Department 
will assist you in find- 
ing good rooming 
and boarding 
accommoda- 
tions. 



Send the coupon today for big illustrated catalog and copy of latent "Auto School 
News" — both absolutely FREE. They tell about Courses — show more than a 
hundred pictures of equipment — give letters from big Auto 
Factories and Graduates. M. S. A. S. Courses are as reason- 
able in price as they are thorough in their training. Those 
who have jumped on a train and come to Detroit to 
investigate our school, have found the Courses so satis- 
factory and so reasonably priced that they have re- 
mained to get the M. S. A. S. Training. Our 
Money-back guarantee protects you. If y 
can't come at once, get the catalog. 
Resolve to learn the business in De- 
troit — THE HEART OF THE 
AUTO INDUSTRY, 
Use the Coupon 



is 

CouponNOW 



Michigan State auto school. 

587 Aulo Bids-. 687-91 Woodward Av 

Detroit. Mich.. L. S. A. 

Gentlemen: — Please send me, absolutely KKKK. Uig. Illustrated Catalog-, 
'Auto School New. s," and inturnuUiun ua che» ketl beluw, 

HnHiri Trirtnr " < > Tire R-natrlnir ( * Itraijnjr and Welding 

Mark each course you are interested in or boiler ntill, you may expect me about 



Nairn- 



Michigan State Auto School* 

"Most Progressive Auto School in America"— "In the Heart of the Auto industry" 

•ifZ&^^^zA. Detroit, MiclL.IJ.SA 
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Are Your Top and Side Curtains 
Gray, Dusty and Leaky ? 



HERE'S a preparation with which you, yourself can easily and quick- 
ly make them look like new. Johnson's Black-Lac gives perfect 
satisfaction on any kind of a top — leather, imitation leather or mohair. 
One coat imparts a rich black surface just like new. 

Johnson's Black-Lac is easy to apply — dries in fifteen minutes — does not rub off on 
the hands or clothing — is permanent, waterproof and inexpensive. 

t Tohnson's R lack- Tac 

The Perfect Top Dressing 

Do not hesitate to use Johnson's Black-Lac on the finest leather — it acts as a 
preservative and renders the leather soft and flexible. It requires no experi- 
ence to apply Johnson's Black-Lac — all you need is a brush and an hour's time. 

Keep Your Car Young 

Start today to reduce the depreciation of your automobile with 
JOHNSON'S CAR SAVERS. There's a JOHNSON CAR 
SAVER for every purpose. 

Johnson's Valve Grinding Compound 
Johnson's Carbon Remover 
Johnson's Radiator Cement 
Johnson's Auto-Lak 
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"Here's Your Hires, Ma'am 



11 



BE sure you just say "HIRES" 
when ordering by the case 
from your dealer, or by the glass 
at the fountain. By saying 
"HIRES" you guard against an 
imitation drink which, being 
artificial, may be harmful. 

Nothing goes into Hires but 
the pure healthful juices of 
roots, barks, herbs, berries and 
pure cane sugar. The quality 



of Hires is maintained in spite 
of tremendously increased 
costs of ingredients. Yet you 
pay no more for Hires the gen- 
uine than you do for an artificial 
imitation. 

Hires carbonated in bottles 
for the home is the same delight- 
ful drink, the same healthful, 
genuinely-invigorating drink as 
Hires the fountain favorite. 



THE CHARLES E. HIRES COMPANY, PHILADELPHIA 
Hires contains juices of 16 roots, barks, herbs and berries 

H i r e S in bottles 




Cop 



What Does a Bicycle Owner 
Really Expect of a Tire? 



THERE are probably 
3,000,000 bicycles in use 
in the United States today. 
There are close to 8,000,000 
motor vehicles. The thinking 
bicycle owner doesn't want 
tires that are a tire maker's side 



line. He wants tires, like U. S. 
Bicycle Tires, that have to 
live up to the high reputation 
of the oldest and largest rub- 
ber company in the world, 
the same way U. S. Auto- 
mobile Tires do. 



U. S. Cords, U. S. Chains and seven other treads, clincher and 
single tube. Free book "Rubber— A Wonder Story," if you write 
U. S. Rubber Company, Bicycle Tire Division, New York. 

"Ride a Bicycle" 

United States Tires 



United States 




Rubber Company 



